Doc Code: TRACK1.REQ

Document Description: TrackOne Request
PTO/AIA/424 (04-14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e) (Page 1 of 1)

First Named . Nonprovisional Application Number (if
Inventor: Jeffrey R. Ambr02|ak known):
;I;:ezn(;ifon' SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUI)-BASED CHARGING OF ELECTRIC VEHICLES

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee are filed with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

2. | understand that the application may not contain, or be amended to contain, more than four
independent claims, more than thirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

I. [v] Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.
—--OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. An executed inventor's oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

Il. [ ] Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

i. A request for continued examination has been filed with, or prior to, this form.

ii. Ifthe application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), oris
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

signature! ©ArSON G.K. Fincham, Reg.#54096/ saedune 23, 2023
e e 0ArSON C.K. Fincham e numbor 04 096

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d} for signature requirements and certifications.
Submit multiple forms if more than one signature is required. ™

*Total of 1 forms are submitted.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or abandonment of the
application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under authority of
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record
was filed in an application which became abandoned or in which the proceedings were terminated and which
application is referenced by either a published application, an application open to public inspection or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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APPLICATION # RECEIPT DATE /TIME ATTORN
18/340,781 06/23/2023 07:47:32 PM ET CFO01-
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Title of Invention

SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUI)-BASED CHARGING OF
ELECTRIC VEHICLES

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 8229 FILED BY Carson Fincham
PATENT CENTER # 62329717 AUTHORIZED BY
CUSTOMER # 89411 FILING DATE
CORRESPONDENCE - FIRST NAMED  Mr. | effrey R. Ambroziak
ADDRESS INVENTOR
Payment Information
PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /6195 E20236M] 48468901 Carson Fincham
PRE-AUTHORIZED ACCOUNT PRE-AUTHORIZED CATEGORY
505363 37 CFR 1.16 (National application filing, search, and examination fees}); 37
CFR 1.17 (Patent application and reexaminalion processing fees); 37 CFR 119
{Document supply fees); 37 CFR 1.20 {(Postissuance fees); 37 CFR 1.21
{Miscellaneous fees and charges)
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
2830 PROCESSING FEE, EXCEPT IN 56.00 1 56.00

PROVISIONAL APPLICATIONS

2817 REQUEST FOR PRIORITIZED 1680.00 1 1680.00
EXAMINATION

2111 UTILITY PATENT APPL. SEARCH 280.00 1 280.00
FEE

4011 BASIC FILING FEE- UTILITY 64.00 1 64.00

IPR2025-00152
Tesla EX1002 Page 3



Page 2 of 2

2311 EXAMINATION OF ORIGINAL 320.00 1 320.00
PATENT APPLICATION

TOTAL $2,400.00
AMOUNT:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.8.C. 371

If a imely submission to enter the national stage of an international application is compliant with the conditions of 35 U.5.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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Inventor(s): AMBROZIAK et al.
Title: SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUI)-BASED CHARGING OF
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Inventor(s): AMBROZIAK et al.
Title: SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUI)-BASED CHARGING OF
ELECTRIC VEHICLES
Docket No.: CF01-001-02-07 Filing Date: FILED HEREWITH
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Inventor(s): AMBROZIAK et al.
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Inventor(s): AMBROZIAK et al.
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Inventor(s): AMBROZIAK et al.
Title: SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUI)-BASED CHARGING OF

ELECTRIC VEHICLES
Docket No.: CF01-001-02-07 Filing Date: FILED HEREWITH
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Inventor(s): AMBROZIAK et al.
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ELECTRIC VEHICLES

Docket No.: CF01-001-02-07 Filing Date: FILED HEREWITH

P S

8/10

800
\,

RECEIVING, FROM A VEHICLE
SENSOR, INFORMATION
INDICATIVE OF A PRESENCE

SPACE

OF AVEHICLE IN A PARKING | __gp2

VEHICLE

RECEIVING, FROM A COMMUNICATION
DEVICE OF A VEHICLE, INFORMATION
INDICATIVE OF AN IDENTIFIER OF THE

~— 804

INFORMATION INDICATIVE OF THE

SCHEDULE FOR THE VEHICLE

DETERMINING, BASED AT LEAST ON THE

IDENTIFIER OF THE VEHICLE, A CHARGING

806

CHARGING, IN ACCORDANCE WITH
THE CHARGING SCHEDULE, THE
VEHICLE

~— 808

FIG. 8

IPR2025-00152

Tesla EX1002 Page 12



Inventor(s): AMBROZIAK et al.
Title: SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUI)-BASED CHARGING OF
ELECTRIC VEHICLES
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Inventor(s): AMBROZIAK et al.
Title: SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUI)-BASED CHARGING OF
ELECTRIC VEHICLES
Docket No.: CF01-001-02-07 Filing Date: FILED HEREWITH
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0 UNITED STATES
PATENT AND TRADEMARK OFFICE

Page 1 of3
P.O.Box 1450

Alexandria, VA 22313 - 1450

www.uspto.gov

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE /TIME

18/340,781 06/23/2023 07:47:32 PM ET

ATTORNEY DOCKET #
CFO01-001-02-07

Title of Invention

SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUI)-BASED CHARGING OF

ELECTRIC VEHICLES
Application Information

APPLICATION TYPE  Utility - Nonprovisional Application
under 35 USC 111(a)

CONFIRMATION # 8229
PATENT CENTER # 62329717

CUSTOMER # 89411

PATENT # -

FILED BY Carson Fincham
FILING DATE

FIRST NAMED  Mr. | effrey R. Ambroziak
INVENTOR

CORRESPONDENCE AUTHORIZED BY
ADDRESS

Documents TOTAL DOCUMENTS: 7
DOCUMENT PAGES DESCRIPTION SIZE (KB)
CF01-001-02-07_ADS 06- 9 Application Data Sheet 2175 KB
23-23.pdf
CF01-001-02- 2 Track One Request 122 KB
07 REQ _PE 06-23-23.pdf
CF01-001-02-07_COMB_06- 3 Oath or Declaration filed 903 KB
23-23.pdf
CFO01-001-02-07_FIG_06-23- 10 Drawings-only black and white 245 KB
23.pdf line drawings
CF01-001-02-07_CON_06- 37 342 KB
23-23.pdf

IPR2025-00152
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Page 2 of 3

CF01-001-02-07_CON_06- (1-32) 32 Specification 313 KB
23-23-SPEC .pdf

CF01-001-02-07 CON_06-  (33-36) 4 Claims 122 KB
23-23-CLM.pdf

CF01-001-02-07_CON_06- (37-37) 1 Abstract 116 KB
23-23-ABST .pdf

Digest

DOCUMENT MESSAGE DIGEST(SHA-512)

CF01-001-02-07_ADS_06-23- 4322C287D7C06F8B4C68B681D56BCC779A02C43706E12F 681
23.pdf DC69B516F4DF3E102FE26CE6CB9388B82A964538CA47A4580
7C89737C95717CTAATBC377969AB6A

CFO01-001-02-07_REQ_PE_06-  77654ABE73DAT71C9FDOADE25F0AD1D24EF1496092EA28230D
23-23.pdf 4A60DA20EQECO065B835FBC760C8C1914D6B93170B05C1COB
7811954B54C34E351D295524FB7784

CF01-001-02-07_COMB_06-23- 30122E19B4ECAFDAA1E21C674332E00C62F9A5430E683F2FA
23.pdf CO74AFOE929B401F7D385CACC3C8440F7B3468F0164B5D7E3
72030ABEFEC26D809C31CC52B9E783

CF01-001-02-07_FIG_06-23- ECOB5COFC20534B305A2ED40FAFT76E164073626C83775D4CE
23.pdf 804286C7FDF8B057029A5A779C4713BB1F0262F2DD3B66F7E2
C81DB6AOF5DDD5D682CFE174BB15D

CF01-001-02-07_CON_06-23- C772C65D88BBCF72032FCF8EA3B2DE402551585C2F7CTAF1F
23.pdf 62F011E4D4DDF3619F9A4253D90BA6490BC40AE308C2DESB6
2175FD22ADC33E8B4DD746570A77CF

CF01-001-02-07_CON_06-23- 9A639A27DAB98F0081A16D1E2D6BFO9E2B53849FCA18ATEAD
23-SPEC.pdf 3CB35E63882E3A7655AAA20E4AAD3CBC470017AAFDA4EAGF
60A902025CBEBBIYACE5675932FB91ED

CF01-001-02-07_CON_06-23- 2582E996C5656FAB15AIAE9CBD16CEDABE1B011430B066A22
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Page 3 0of 3

23-CLM.pdf 79A084F05573A089A07DFD9887ECAD23394AD4B6435754E538
1A9C3D8A6D1IDAS1CCABOBDI5E0348

CF01-001-02-07_CON_06-23- 13750623607123A6494E45138F41D8ESCABCH6B527BCDA36D66
23-ABST.pdf 14468BE48A54C3834C48E06765EB1ATF83D0A33F4877901B04
285F507C898D4D13AB2CFD1AB462

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.8.C. 371

If a imely submission to enter the national stage of an international application is compliant with the conditions of 35 U.5.C.
371 and cther applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the application as a national stage
submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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PTO/AIA/MN4 (01-22)
Approved for use through 05/31/2024. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | CF01-001-02-07

Application Data Sheet 37 CFR 1.76

Application Number

SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUI)-BASED CHARGING OF ELECTRIC

Title of Invention VEHICLES

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

o Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Mr. Jeffrey R. Ambroziak
Residence Information (Select One) () US Residency () Non US Residency () Active US Military Service
City | Guilford State/Province | CT | Country of Residencd | US

Mailing Address of Inventor:

Address 1 563 Lake Drive

Address 2

City Guilford ‘ State/Province ] CT

Postal Code 06347 | Countryi ] us

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Mr. Carson C.K. Fincham

Residence Information (Select One) (e¢) US Residency (0 Non US Residency () Active US Military Service

City | Ridgefield State/Province | CT | Country of Residencd | US

Mailing Address of Inventor:

Address 1 125 Florida Road

Address 2

City Ridgefield ‘ State/Province ] CT
Postal Code I 06877 ’ Countryi CT

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. dail

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).
IPR2025-00152

EFS Web 2.2.13 Tesla EX1002 Page 18




PTO/AIA/MN4 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | CF01-001-02-07

Application Data Sheet 37 CFR 1.76

Application Number

SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUI)-BASED CHARGING OF ELECTRIC

Title of Invention VEHICLES

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 89411

Email Address docketing@rowantreelaw.com
Application Information:

. : SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUI)-BASED CHARGING OF

Title of the Invention ELECTRIC VEHICLES

Attorney Docket Number| CF01-001-02-07 Small Entity Status Claimed

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 10 Suggested Figure for Publication (if any) | 7

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
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SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUI)-BASED CHARGING OF ELECTRIC VEHICLES

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present Application claims benefit and priority under 35 U.S.C. §120 to, and is a Continuation of,
U.S. Patent No. 17/826,229 filed on May 27, 2022 and titled “SYSTEMS AND METHODS FOR BI-DIRECTIONAL,
REVERSE, AND COOPERATIVE CHARGING OF ELECTRIC VEHICLES", which itself claims benefit and priority
to U.S. Patent No. 17/306,776 filed on May 3, 2021 and titled “SYSTEMS AND METHODS FOR CHARGING
ELECTRIC VEHICLES’, which issued as U.S. Patent No. 11,631,987 on April 18, 2023 and which itself claims
benefit and priority to U.S. Patent Application No. 17/012,325 filed on September 4, 2020 and titled “SYSTEMS
AND METHODS FOR CHARGING ELECTRIC VEHICLES UTILIZING A TOUCH-SENSITIVE INTERFACE’,
which issued as U.S. Patent No. 10,998,753 on May 4, 2021 and which itself claims benefit and priority to U.S.
Patent Application No. 15/848,017 filed on December 20, 2017 and titled “SYSTEMS AND METHODS FOR
CHARGING ELECTRIC VEHICLES UTILIZING A TOUCH-SENSITIVE INTERFACE”, which issued as U.S.
Patent No. 10,819,135 on October 27, 2020 and which itself claims benefit and priority to U.S. Patent Application
No. 12/502,041 filed on July 13, 2009 and titled “SYSTEMS AND METHODS FOR ELECTRIC VEHICLE
CHARGING AND POWER MANAGEMENT” which issued as U.S. Patent No. 9,853,488 on December 26, 2017
and which itself claims benefit and priority under 35 U.S.C. §119(e) to U.S. Provisional Patent Application Serial
No. 61/134,646 filed July 11, 2008, entitled “SYSTEM AND METHOD OF DISTRIBUTION FOR CHARGING
ELECTRIC VEHICLES”, the entirety of each of which is incorporated by reference herein for all purposes.

BACKGROUND

[0002] Improvements in battery technology provide the potential of economically viable electric-powered modes
of transportation including, but not limited to, automobiles, motorcycles, buses, etc. One oft cited drawback of
such electrical vehicles is the need to plug them in regularly to replenish their electrical charge. First, such
charging will likely require more time than is typically required to fill up an automobile with a petroleum based
product. As a result, the owner of an electrical automobile must often times adhere to a schedule of charging that
renders the automobile unusable for protracted stretches of time. In addition, there exists a resistance to
performing the act of plugging in an automobile and subsequently unplugging the vehicle in order to maintain a

charged vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] An understanding of embodiments described herein and many of the attendant advantages thereof may

be readily obtained by reference to the following detailed description when considered with the accompanying
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drawings, wherein:
FIG. 1is a block diagram of a system according to some embodiments;
FIG. 2 is a block diagram of a system according to some embodiments;
FIG. 3 is a block diagram of a system according to some embodiments;
FIG. 4 is a block diagram of a system according to some embodiments;
FIG. 5 is a perspective diagram of a system according to some embodiments;
FIG. 6 is a perspective diagram of a system according to some embodiments;
FIG. 7 is a diagram of an exemplary interface according to some embodiments;
FIG. 8 is a flow diagram of a method according to some embodiments;
FIG. 9 is a flow diagram of a method according to some embodiments; and

FIG. 10 is a flow diagram of a method according to some embodiments

DETAILED DESCRIPTION

l. Introduction

[0004] Applicant hasrecognized that, in some situations, it may be advantageous to intelligently charge vehicles.
In some embodiments, for example, intelligent vehicle charging may comprise receiving (e.g., from a vehicle
sensor) information indicative of a presence of a vehicle in a parking space. Intelligent charging may also or
alternatively comprise receiving (e.g., from a communication device) information indicative of an identifier of the
vehicle, determining, based at least on the information indicative of the identifier of the vehicle, a charging
schedule for the vehicle, and/or charging, in accordance with the charging schedule, the vehicle.

[0005] Applicant has also recognized that, in some situations, it may be advantageous to provide intelligent
quantitative load balancing for vehicle charging. In some embodiments, for example, intelligent quantitative load
balancing for vehicle charging may comprise determining an estimated amount of power required to charge a
plurality of vehicles to desired levels. Intelligent quantitative load balancing for vehicle charging may also or
alternatively comprise providing (e.g., via a communication device), to a Power Supplying Entity (PSE),
information indicative of the required power, receiving (e.g., via the communication device), from the PSE,
information indicative of a time when a best available rate will be available to purchase the required power, and/or
charging, at the indicated time and via a plurality of vehicle charging devices, the plurality of vehicles.

[0006] Applicant has further recognized that, in some situations, it may be advantageous to provide intelligent
qualitative load balancing for electrical loads (e.g., vehicle charging). In some embodiments, for example,
intelligent qualitative load balancing for electrical loads may comprise determining an electrical load that requires
electrical power, determining a plurality of available sources of electrical power, determining a characteristic of

each of the plurality of available sources of power, selecting, based at least in part on the determined
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characteristics of the plurality of available sources of power, one or more of the available sources of power, and/or
activating at least one of electrical switch to cause electrical power from the selected one or more of the available

sources of power to be provided to the electrical load.

Il. Terms and Definitions

[0007] Throughout the description that follows and unless otherwise specified, the following terms may include
and/or encompass the example meanings provided in this section. These terms and illustrative example meanings
are provided to clarify the language selected to describe embodiments both in the specification and in the
appended claims, and accordingly, are not intended to be limiting.

[0008] Some embodiments described herein are associated with a “Power Supplying Entity (PSE)’. As used
herein, the terms “power supplying entity” and “PSE" may generally be utilized interchangeably and may generally
refer to any entity (e.g., person, company, and/or organization or group) that is associated with the generation
and/or provision, transmission, storage, and/or conversion of electrical energy. A PSE device may comprise any
type of device associated with such generation and/or provision, transmission, storage, and/or conversion of
electrical energy. Examples of PSE devices may include, but are not limited to, a power generation unit (e.g., a
gas, coal, cil, biomass, and/or solar boiler andfor generator), a power generation facility (e.g., a hydroelectric
facility), electric transmission lines, a transformer and/or inverter, a battery, a meter, and/or a capacitor.

[0009] Some embodiments described herein are associated with an “Electric Charging System (ECS)". As used
herein, the terms “electric charging system” and “ECS” may generally be utilized interchangeably and may
generally refer to any combination of hardware, software, firmware, and/or microcode that is operative to conduct,
manage, schedule, and/or otherwise facilitate the charging of one or more vehicles. As utilized in some
embodiments, an ECS may comprise a system configured to charge a plurality of vehicles (such as electric and/or
hybrid-electric vehicles) parked in a parking lot and coupled to accept (e.g., from the ECS and/or a component
thereof) electrical power. In some embodiments, such vehicles may be coupled to accept electrical power from
an ECS in a wired and/or wireless fashion.

[0010] As used herein, the term “electric vehicle’ may generally refer to any vehicle that utilizes, stores, and/or
provides electrical power (e.g., buses, trains, cars, semi-trucks, ships, submarines, aircraft, dirt bikes, All Terrain
Vehicles (ATV), scooters, and/or lawn mowers). Almost all typical vehicles comprise a battery, for example, and
would thus qualify as “electric vehicles’. Similarly, the term “electric car” as utilized herein may generally refer to
any electric vehicle that may suitably be described as a car. This may include, in some embodiments, passenger
cars of any size or class or configuration, passenger trucks such as pickup trucks, vans, etc. Some embodiments
are more specifically directed to and/or may be particularly advantageously applied to certain types or classes of

electric vehicles and/or electric cars. Electric-drive vehicles or “True Electric Cars (TEC)", for example, comprise
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a class of vehicles that derive power (and thus motion) by utilizing one or more electric motors. Some electric-
drive vehicles may store energy for powering such motors in one or batteries (the typical configuration for a TEC).
Some electric-drive vehicles may instead utilize power obtained from operation of a small internal combustion
engine, fuel cell, or the like. This class of vehicle is typically referred to as a *hybrid” electric vehicle.

[0011] Some embodiments described herein are associated with a “control system”. As used herein, the term
‘control system” may generally refer to any combination of hardware, software, firmware, and/or microcode that
is operative to carry out and/or facilitate embodiments described herein. For example, a control system may
comprise a processor performing instructions of a program to facilitate intelligent vehicle charging. The control
system may comprise, according to some embodiments, a single device and/or component or may comprise any
practicable number of networked devices.

[0012] Some embodiments described herein are associated with a "network device". As used herein, the term
"'network device" may generally refer to any device that can communicate via a network. Examples of network
devices include a PC, a workstation, a server, a printer, a scanner, a facsimile machine, a copier, a PDA, a storage
device (e.g., a disk drive), a hub, a router, a switch, and a modem or a wireless phone. In some embodiments,
network devices may comprise one or more network components, such as a Static Random Access Memory
(SRAM) device or module, a network processor, and/or a network communication path, connection, port, or cable.
Some examples of network devices may include, but are not limited to, servers or controllers, customer devices,
vehicles and/or vehicle components, input devices, output devices, and peripheral devices.

[0013] As used herein, the terms "server" and “controller” may be used interchangeably and may generally refer
to any device that may communicate with one or more vehicles, PSE devices, ECS devices, one or more third-
party servers, one or more remote controllers, one or more customer devices, one or more peripheral devices
and/or other network nodes, and may be capable of relaying communications to and/or from each such device.
A controller or server may, for example, comprise one or more network devices and/or components.

[0014] Some embodiments described herein are associated with an “input device”. As used herein, the term
"input device" may generally refer to any device that is used to receive or process input. An input device may
communicate with and/or be part of another device (e.g., a wagering game device). Some examples of input
devices include, but are not limited to: a button, a key, one or more softkeys and/or variable function input devices,
a bar-code scanner, a magnetic stripe reader, a computer keyboard, a pointing device (e.g., a computer mouse,
touchpad, and/or trackball), a point-of-sale terminal keypad, a touch-screen, a microphone, an infrared sensor, a
sonic ranger, a computer port, a video camera, a motion detector, an accelerometer, a thermometer, a digital
camera, a network card, a Universal Serial Bus (USB) port, a Global Positioning System (GPS) receiver, a Radio
Frequency IDentification (RFID) receiver, a RF receiver, a pressure sensor, and a weight scale or mass balance.
[0015] Some embodiments described herein are associated with an “output device’. As used herein, the term
‘output device" may generally refer to a device that is used to output information. An output device may
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communicate with and/or be part of another device. Some examples of output devices may include, but are not
limited to: a Cathode Ray Tube (CRT) monitor, a Liquid Crystal Display (LCD) screen, a Light Emitting Diode
(LED) screen, a printer, an audio speaker (or other sound or noise-producing device), an Infra-red Radiation (IR)
transmitter, a RF transmitter, a vibration device, an olfactory emitter, and/or a data port.

[0016] It should be understood that some devices may function and/or operate as both input and output devices.
A touch-sensitive display device (or “touch screen”), for example, may both receive input by receiving pressure
and/or electrostatic indications via a display screen and may also provide output such as graphics, text, and/or
other data via the same display screen.

[0017] Some embodiments herein are associated with ‘communication’. As used herein, the term
‘communication” may refer to any information, data, and/or signal that is provided, transmitted, received, and/or
otherwise processed by an entity, and/or that is shared or exchanged between two or more people, devices,
and/or other entities. Communications may be external to one or more devices, internal (e.g., within a device
and/or component), wired, wireless, continuous, and/or intermittent. Communications may involve, for example,
one or more of fransmitting, receiving, relaying, processing, and/or otherwise interfacing with information and/or
data. Some, but not all, possible communication networks that may be utilized for such communications include:
a Local Area Network (LAN), a Wide Area Network (WAN), the Internet, a telephone line (e.g., a Public Switched
Telephone Network (PSTN)), a cable line, a radio channel, an optical communications line, and/or a satellite
communications link. A variety of communications protocols may be utilized to facilitate and/or conduct such
communications, including but not limited to: Ethernet (or IEEE 802.3), Internetwork Packet Exchange IPX),
Service Advertising Protocol (SAP), Asynchronous Transfer Protocol (ATP), Bluetooth®, and/or Transmission
Control Protocol (TCP)/Internet Protocol (IP). Communications may be encrypted to ensure privacy and prevent
fraud in any of a variety of ways that are or become known or practicable.

[0018] Devices in communication with each other need not be continually transmitting to each other. On the
contrary, such devices need only transmit to each other as necessary, and may actually refrain from exchanging
data most of the time. For example, a device in communication with another device via the Internet may not
transmit data to the other device for weeks at a time.

[0019] As used herein, the terms “information” and “data” may be used interchangeably and may refer to any
data, text, voice, video, image, message, bit, packet, pulse, tone, waveform, and/or other type or configuration of
signal and/or information. Information may be or include information packets fransmitted, for example, in
accordance with the IP Version 6 (IPv6) standard as defined by “Internet Protocol Version 6 (IPv6) Specification”
RFC 1883, published by the Internet Engineering Task Force (IETF), Network Working Group, S. Deering et al.
(December 1995). Information may, according to some embodiments, be compressed, encrypted, and/or

otherwise packaged or manipulated in accordance with any method that is or becomes known or practicable.
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[0020] In addition, some embodiments described herein are associated with an “indication”. As used herein, the
term “indication” may be used to refer to any indicia and/or other information indicative of or associated with a
subject, item, entity, and/or other object and/or idea. As used herein, the phrases “information indicative of' and
‘indicia” may be used to refer to any information that represents, describes, and/or is otherwise associated with
arelated entity, subject, or object. Indicia of information may include, for example, a code, a reference, a link, a
signal, an identifier, and/or any combination thereof and/or any other informative representation associated with
the information. In some embodiments, indicia of information (or indicative of the information) may be or include
the information itself and/or any portion or component of the information. In some embodiments, an indication
may include a request, a solicitation, a broadcast, and/or any other form of information gathering and/or
dissemination.

[0021] As used herein, the term “coupled” may generally refer to any type or configuration of coupling that is or
becomes known or practicable. Coupling may be descriptive, for example, of two or more objects, devices, and/or
components that are communicatively coupled, mechanically coupled, electrically coupled, and/or magnetically
coupled. The term “communicatively coupled” generally refers to any type or configuration of coupling that places
two or more objects, devices, components, or portions, elements, or combinations thereof in communication.
Mechanical, electrical, and magnetic communications are examples of such communications. The term
‘mechanically coupled” generally refers to any physical binding, adherence, attachment, and/or other form of
physical contact between two or more objects, devices, components, or portions, elements, or combinations
thereof.

[0022] The term "electrically coupled” indicates that one or more objects, devices, components, or portions,
elements, or combinations thereof, are in electrical contact such that an electrical signal, pulse, or current (e.g.,
electrical energy) is capable of passing between the one or more objects, enabling the objects to electrically
communicate with one another. In some embodiments, electrical coupling may enable electrical energy to be
transmitted wirelessly between two or more objects and/or devices. The term "magnetically coupled" indicates
that one or more objects, devices, components, or portions, elements, or combinations thereof, are within one or
more associated magnetic fields. Objects may be electrically and/or magnetically coupled without themselves
being physically attached or mechanically coupled. For example, objects may communicate electrically through
various wireless forms of communication or may be within (at least partially) a magnetic field, without being

physically touching or even adjacent.

M. General Electrical Distribution Systems

[0023] Referring first to FIG. 1, a block diagram of a system 100 according to some embodiments is shown. The

various systems described herein are depicted for use in explanation, but not limitation, of described
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embodiments. Different types, layouts, quantities, and configurations of systems described herein may be utilized
without deviating from the scope of some embodiments.

[0024] According to some embodiments, the system 100 may comprise one or more power sources 102 that are
coupled to provide electrical power to one or more power distribution networks 104, which are commonly referred
to as electrical “grids’. Such electrical grids 104 may, in some embodiments, be coupled via inter-grid distribution
lines 106. While such inter-grid power transfer couplings are generally referred to as transmission lines, it should
be understood that other forms of inter-grid power transfer couplings may also or alternatively be utilized, whether
or not they actually comprise lines, wires, or other physical electrical conduits (e.g., RF and/or microwave wireless
power transmission).

[0025] In some embodiments, the system 100 may comprise one or more electrical demands or loads and/or
types of such loads to which the electrical grid 104 provides electrical energy. The system 100 may comprise, for
example, a residential demand 110, a transportation demand 120, an industrial demand 130, and/or a commercial
demand 140. In some embodiments, the system 100 may comprise fewer or more types of electrical demands
110, 120, 130, 140 than are shown in FIG. 1. According to some embodiments, any of the various types of
electrical demands 110, 120, 130, 140 may be comprised of one or more electrical loads, nodes, and/or other
types and/or configurations of electrical demands.

[0026] In some embodiments, electrical energy from the one or more power sources 102 may be “intelligently”
directed, via the grid 104 (and/or specific components thereof not explicitly shown in FIG. 1), to selected electrical
nodes or loads and/or to selected types of electrical demands 110, 120, 130, 140. According to some
embodiments, one or more of the electrical demands 110, 120, 130, 140 may communicate with the grid 104 to
schedule specific known and/or estimated electrical demands or loads. Such scheduling may, for example, be
configured to reduce the cost of any such specific known and/or estimated electrical demands or loads (e.g., by
taking advantage of time-of-day rates) and/or may be configured to more efficiently manage electrical generation
(e.g., by the one or more power sources 102) and/or fransmission (e.g., via the grid 104).

[0027] Turning to FIG. 2, a block diagram of a system 200 according to some embodiments is shown. In some
embodiments, the system 200 may be similar in configuration and/or functionality to the system 100 of FIG. 1. As
shown in FIG. 2, for example, the system 200 may comprise a hydroelectric facility 202 coupled to provide power
to a power distribution network/grid 204. The system 200 may also or alternatively comprise transmission lines
206, which may for example, carry electrical energy from the hydroelectric facility 202 to and/or through the grid
204 and/or to one or more other grids (not shown in FIG. 2). The transmission lines 206 may also or alternatively
carry electrical energy to one or more of a residential subdivision 210, an electric train facility 220 (e.g., a train
station and/or electric train tracks — “third” rails and/or overhead lines), a factory 230, and/or an office building
240. In some embodiments, any or all components 202, 204, 206, 210, 220, 230, 240 of the system 200 may be
similar in configuration and/or functionality to any similarly named and/or numbered components of FIG. 1.
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[0028] According to some embodiments, electrical energy from the hydroelectric facility 202 may be “intelligently”
directed by the grid 204 to, for example, the office building 240. Such direction may be effectuated in response to
one or more specific parameters such ed one or more specific characteristics associated with the hydroelectric
facility 202 and/or the office building 240. Such direction may be effectuated via management of one or more
electrical switching devices (not explicitly shown in FIG. 2) or may only be “virtually” directed (or re-directed). The
grid 204 may, for example, cause one or more electrical switches or gates to be activated (or deactivated), thus
sending power from the hydroelectric facility 202 to the office building 240. Some or all of the electrical energy
from the hydroelectric facility 202 may be directed to the office building 240 in such a manner.

[0029] In some embodiments, the direction of the electrical energy may only be “virtual’. While no specific
electrical switching may be effectuated, for example, and thus no specific electrical energy may be directed (or
re-directed), the office building 240 may be specifically allotted an amount of energy produced by the hydroelectric
facility 202. Such “virtual” redirection is similar to the currently utilized process of allocating or attributing a certain
amount of energy from a certain type of power source to a specific customer and/or load (e.g., such as when
electric utility customers designate that “their’ energy come only from renewable power sources).

[0030] In some embodiments, the office building 240 (and/or the residential subdivision 210, the electric frain
facility 220, and/or the factory 230) may be tasked with and/or configured to charge electric, hybrid-electric, and/or
other types of vehicles. The parking lot shown at the office building 240 may, for example, be outfitted to charge
one or more vehicles (not shown in FIG. 2) parked therein. In such embodiments, the office building 240 (and/or
an entity associated therewith, such as a parking lot management company) may communicate with the grid 204

to schedule and/or otherwise manage the charging of the vehicles.

Iv. Electric Car Charging Systems

[0031] Referring to FIG. 3, for example, a block diagram of a system 300 according to some embodiments is
shown. In some embodiments, the system 300 may be similar in configuration and/or functionality to the systems
100, 200 of FIG. 1 and/or FIG. 2 herein. As shown in FIG. 3, for example, the system 300 may comprise a Power
Supplying Entity (PSE) supply line 304 coupled to provide power to an Electrical Charging System (ECS) 340.
The ECS 340 may comprise one or more electrical meters 342a-b and/or a processor 346. In some embodiments,
the ECS 340 may also comprise or be associated with a power management device 348. The system 300 may
also or alternatively comprise a parking lot 350 containing one or more parked vehicles 360. In some
embodiments, any or all components 304, 340 of the system 300 may be similar in configuration and/or
functionality to any similarly named and/or numbered components of FIG. 1 and/or FIG. 2 herein.

[0032] According to some embodiments, the system 300 may be utilized to provide electrical charging services

to the one or more vehicles 360. It should be understood that fewer or more vehicles 360 than are shown in FIG.
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3 may be included in the system 300. In some embodiments, the ECS 340 and/or the power management device
348 may communicate with one or more of the vehicles 360 and/or may otherwise obtain information associated
with the one or more vehicles 360. The ECS and/or the power management device 348 may, for example,
electronically receive information from each vehicle 360 and/or may communicate with a server and/or controller
(neither of which is explicitly shown in FIG. 3) to receive information associated with each vehicle 360. Such
information may then, for example, be utilized to determine how and/or when to charge each vehicle 360.

[0033] In some embodiments, the ECS 340 may communicate with a PSE (e.g., that operates and/or provides
the supply line 304) to determine time-of-day rates for purchasing electrical energy. The ECS 340 and/or the
processor 346 thereof may then, for example, utilize the time-of-day rate information to determine a schedule for
charging the one or more vehicles 360, such that the schedule results in the lowest estimated cost for charging
the one or more vehicles 360. The ECS 340 may also or alternatively communicate with the PSE to otherwise
develop a charging schedule such as to facilitate management of electrical energy generation (e.g., by assisting
in flattening usage peaks or spikes) or making use of available excess capacity.

[0034] According to some embodiments, the processer 346 may communicate with the electrical meters 342a-
b to determine where any electrical energy required by the ECS 340 should be drawn from. In some embodiments,
the processor 346 may be included in a single device with one or more of the electrical meters 342a-b (e.g., the
combination comprising a single “smart” meter). In the case that one or more of the vehicles 360 comprise
batteries and/or electrical generation capabilities (e.g., solar panels), for example, the ECS 340 may have the
option of drawing electricity from the supply line 304 or the parking lot 350 (e.g., the collective power available
from the vehicles 360). In some embodiments, the processor 346 may determine which available source has
cheaper and/or otherwise more desirable energy (e.g., from “green” sources).

[0035] In some embodiments, the power management device 348 may comprise one or more transformers,
inverters, filters, switches, gates, and/or other electrical load balancing and/or management devices. The power
management device 348 may comprise, for example, an inverter for converting Alternating Current (AC) energy
to Direct Current (DC) energy, and/or vice versa. It is anticipated, in accordance with some embodiments, that
electric vehicles, hybrid-electric vehicles, and/or other vehicles requiring electrical charging (and/or providing
electrical energy) may be configured to require (and/or provide) DC energy (e.g., provided to and/or from one or
more batteries).

[0036] In some embodiments, the power management device 348 may manage the charging of the vehicles
360. The In some embodiments, the power management device 348 may, for example, communicate with the
vehicles 360 to determine charging requirements and/or may couple to the vehicles to provide wired and/or
wireless electrical energy transfer (e.g., charging). In some embodiments, the power management device 348
may also or alternatively manage (alone or in coordination with or conjunction with the processor 346 and/or the
electrical meters 342a-b) the flow of electrical energy between the parking lot 350 and the ECS 340.
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[0037] The power management device 348 may, such as in the case that at least some of the vehicles 360 are
equipped to provide electrical energy (e.g., via electrical generation devices and/or from on-board stored energy
sources) for example, utilize any energy provided by one or more vehicles 360 to satisfy (in part or in whole) the
charging demands of one or more other vehicles 360. Any net extra energy provided by the parking lot 350 may
then, for example, be provided for use by the ECS 340 and/or for selling back to the PSE via the supply line 304.
[0038] Tuming now to FIG. 4, a block diagram of a system 400 according to some embodiments is shown. In
some embodiments, the system 400 may be similar in configuration and/or functionality to the systems 100, 200,
300 of FIG. 1, FIG. 2, and/or FIG. 3 herein. As shown in FIG. 4, for example, the system 400 may comprise a
PSE supply 404 coupled to provide power to an ECS 440. The ECS 440 may comprise various components such
as a processor 446 and/or a data store 448. In some embodiments, the ECS 440 may comprise and/or the PSE
supply 404 may provide power directly to one or more parking space charge devices 452. The ECS 440 may, in
some embodiments, comprise one or more vehicle sensors 454. According to some embodiments, the system
400 may comprise one or more vehicles 460. Any or all of the one or more vehicles 460 may comprise a vehicle
charge device 462, a vehicle data store 464, and/or a communication device 466. The system 400 may also or
alternatively comprise a server 470. In some embodiments, any or all components 404, 440, 446, 448, 460 of the
system 400 may be similar in configuration and/or functionality to any similarly named and/or numbered
components of FIG. 1, FIG. 2, and/or FIG. 3 herein.

[0039] In some embodiments, the ECS 440 may be coupled to provide and/or receive electric energy to/from
the vehicle 460. As shown in FIG. 4, for example, the parking space charge device 452 may be physically and/or
electrically coupled to the vehicle 460 and/or the vehicle charge device 462 thereof. The parking space charge
device 452 may, in some embodiments, comprise a wireless charging device configured and coupled to provide
electrical energy to the vehicle 460 and/or the vehicle charge device 462 and/or may comprise a physically
coupling device configured to mate with the vehicle 460 and/or the vehicle charge device 462.

[0040] According to some embodiments, the vehicle sensor 454 may be coupled (such as in and/or near a
parking space) to detect an arrival, proximity, and/or presence of the vehicle 460. The vehicle sensor 454 may,
for example, comprise a magnetically actuated device that reacts to the large volume of metal that many vehicles
are comprised of, and/or may comprise a pressure sensor (e.g., to detect the weight/mass of the vehicle 460), a
motion sensor (which may include both electrical and non-electric devices), and/or other electronic devices. In
some embodiments, the vehicle sensor 454 may comprise a communication device such as a Bluetooth® and/or
passive-inductive device that is operable to detect the presence of the vehicle 460 utilizing wireless interrogation
methodologies. In such a manner, for example, the vehicle sensor 454 may communicate with the communication
device 466 and/or the vehicle data store 464, both of the vehicle 460.

[0041] According to some embodiments, the vehicle sensor 454 may receive data from the communication
device 466 and/or the vehicle data store 464. The vehicle sensor 454 may receive, for example, an indication of
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an identifier of the vehicle 460 such as a Vehicle Identification Number (VIN), a license plate number, an electric
utility account number, an EZ-Pass® account and/or tag number, and/or another identifier or account number
such as a PayPal® account number. Such identifying information may be stored, for example, in the vehicle data
store 464 and may be communicated directly to the vehicle sensor 454 of the ECS 440 or via the communication
device 466 of the vehicle 460. In some embodiments, other information may also or alternatively be provided by
the vehicle 460 to the ECS 440. Preference data defining, at least in part for example, desired vehicle charging
parameters, charging schedules, and/or rules regarding how, when, and/or where (e.g., designating specific
parking spaces and/or parking lots) the vehicle 460 should be charged and/or how, when, and/or where electrical
energy should be received from the vehicle 460 (e.g., via generation of energy by the vehicle 460 and/or via
discharging of one or more batteries or capacitors on the vehicle 460).

[0042] In some embodiments, preference data may be received from the vehicle 460 (e.g., as stored in the
vehicle data store 464 and/or may be retrieved and/or looked-up in the data store 448 of the ECS 440 and/or via
the server 470. The processor 446 may, for example, utilize an identifier of the vehicle 460 (e.g., received by the
vehicle sensor 454) to query the vehicle data store 464, the data store 448, and/or the server 470. Preference
data associated with the identifier of the vehicle 460 may accordingly be identified, selected, retrieved, and/or
otherwise determined (e.g., encoded and/or encrypted identification and/or preference data may be retrieved and
then decoded and/or decrypted as needed).

[0043] According to some embodiments, the processor 446 may utilize the identification and/or preference data
to determine, select, calculate, and/or otherwise derive a charging schedule for the vehicle 460. Similarly, in the
case that the vehicle 460 is configured to provide electrical energy to the ECS 440, the processor 446 may utilize
the identification and/or preference data to determine, select, calculate, and/or otherwise derive a schedule and/or
routine (e.g., rules-based strategy) for receiving electrical energy from the vehicle 460.

[0044] In some embodiments, the processor 446 may determine (e.g., by communicating with the PSE
associated with the PSE supply 404) available market rates (e.g., a time-of-day and/or usage-based rate
schedule) for purchasing electrical energy from the PSE supply 404. The processor 446 may utilize such rate
information in combination with the identification and/or preference information, for example, to determine the
most cost-effective schedule for charging the vehicle 460. In the case that the preference information includes an
indication of how much energy is desired to be stored by the vehicle 460 by a certain time, the processor 446
may calculate an estimated time to achieve the desired charge and may identify when, during the available
charging window (e.g., a time window bounded by the current time and the desired total charge end time) would
be most cost effective (e.g., cheapest) to acquire the desired estimated charge.

[0045] According to some embodiments, such as in the case one or more vehicles 460 in a parking lot (and/or
adjacent lots or otherwise within a proximity) are scheduled to charge while one or more other vehicle 460 are
scheduled to provide electrical energy to the ECS 440, the processor 446 may determine the charging schedule
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of a vehicle 460 based at least in part on information regarding electrical energy provisioning by one or more
other vehicles 460. In the case that it is determined that a vehicle 460 requires an amount of charge ‘A", for
example, and that one or more other vehicles 460 are estimated to be capable of providing the amount of charge
‘A, the processor 446 may determine that the most cost-effective way of providing the charge to the vehicle 460
is to direct electrical energy from the one or more providing vehicles 460 to the vehicle in need of charge. A rate
table and/or other rate and/or cost information associated with and/or descriptive of the provision of electrical
energy from one or more vehicles 460 (e.g., directly) to one or more other vehicles 460 may be utilized to facilitate
a determination of whether purchasing power from the PSE would be more or less cost-effective than purchasing
and/or otherwise acquiring the required power from distributed generation sources such as other vehicles 460
parked nearby (e.g., more near than the nearest source utilized by the PSE).

[0046] In some embodiments, such as in the case that the server 470 manages and/or coordinates multiple ECS
440 facilities, the server 470 may communicate with the PSE supply 406 (and/or another or different device owned
and/or operated by the PSE) to determine and/or facilitate determination and/or calculation of vehicles charging
schedules. In such a manner, for example, the server 470 may be able to negotiate better rates and/or sooner
charging times with the PSE by leveraging bulk electrical energy purchasing.

[0047] According to some embodiments, vehicle identification information and/or vehicle charging preferences
and/or parameters may be communicated to the server 470 (and/or data store 448 of the ECS 440) via the
communication device 466 of the vehicle 460. An operator of the vehicle 460 whom defines and/or provides such
identification and/or preference information, for example, may utilize a navigational and/or other touch-screen or
communication device 466 of the vehicle 460 to select, program, define, and/or transmit the desired data. In some
embodiments, the communication device 466 may comprise a wireless and/or cellular communication device 466
such as an OnStar® system and/or a cellular telephone operated in proximity to the vehicle 460 (e.g., connected
through the vehicle via Bluetooth® technology such as utilized by Uconnect® systems).

[0048] Referring to FIG. 5, a block diagram of a system 500 according to some embodiments is shown. In some
embodiments, the system 500 may be similar in configuration and/or functionality to the systems 100, 200, 300,
400 of FIG. 1, FIG. 2, FIG. 3, and/or FIG. 4 herein. As shown in FIG. 5, for example, the system 500 may comprise
a PSE supply line 504 coupled to provide power to an ECS 540. The ECS 540 may comprise various components
such as a meter 542. In some embodiments, the ECS 540 may comprise and/or the PSE supply line 504 may
provide power directly to a power management device 548. In some embodiments, the ECS 540 may also or
alternatively generate power such as via one or more distributed generation devices 544 (such as internal
combustion generators, batteries, and/or renewable energy generators such as wind, hydro, and/or solar (as
shown) generators).

[0049] The ECS 540 may, in some embodiments, comprise and/or be associated with a parking lot 550
comprising one or more parking space charge devices 552a-b and/or one or more vehicle sensors 554a-b.

Page 12 of 37
CF01-001-02-07_CON_06-23-23.docx

IPR2025-00152
Tesla EX1002 Page 38



PATENT

According to some embodiments, the system 500 may comprise one or more vehicles 560a-b. Any or all of the
one or more vehicles 560a-b may comprise a vehicle charge device 562a-b. Some vehicles 560a-b (or all vehicles
560a-b), such as the first vehicle 560a depicted in FIG. 5, may comprise a vehicle charge device 560a-1 that is
operable to generate and/or otherwise provide electrical energy (e.g., to the ECS 540 and/or to the PSE supply
line 506). In some embediments, any or all components 504, 540, 542, 548, 550, 552a-b, 554, 560a-b, 562a-b of
the system 500 may be similar in configuration and/or functionality to any similarly named and/or numbered
components of FIG. 1, FIG. 2, FIG. 3, and/or FIG. 4 herein.

[0050] In some embediments, such as shown in FIG. 5, the ECS 540 may comprise an office and/or other
building that includes and/or is otherwise associated with the parking lot 550 for vehicles 560a-b. The office
building 540 may typically receive electrical power from the PSE supply line 506 via the power management
device 548, which may comprise (as depicted) a transformer (e.g., to step-down the voltage of the PSE supply
line 506 to the desired voltage for utilization by the office building 540). The electrical energy flowing from the
transformer 548 into the office building 540 may generally be monitored, tabulated, and/or recorded by the meter
542. In some embodiments, such as in the case that the office building 540 generates electrical power, such as
via the distributed generation solar panels 544, the meter 542 may also monitor, tabulate, and/or record electrical
energy provided and/or sold back to the PSE supply line 506 (e.g., a meter 542 than can record bi-directional
electrical flow and/or that can run backwards). In the case that the power management device 548 functions as
an inverter to convert DC energy produced by the solar panels 544 into AC energy, the meter 542 may be
positioned on the PSE-side of the electrical circuit (e.g., as opposed to the ECS-side of the circuit as shown in
FIG. 5).

[0051] In some embodiments, the parking space charge devices 552a-b may be positioned and/or configured to
provide electrical energy from the PSE supply line 504 and/or the transformer/inverter 548 to the vehicles 560a-
b. As shown in FIG. 5, the parking space charge devices 552a-b may be provided in various forms and/or
configurations. A first parking space charge device 552a may comprise a fixed-position, shock-absorbing
electrical contact device that is designed to physically and electrically couple with the first vehicle 560a, for
example. The first vehicle charge device 562a of the first vehicle 560a may be configured to mate and/or otherwise
couple with the first parking space charge device 552a such as by utilizing flat-plate contact and/or other forms
of electrical connections (e.g., male/female connections of any know or practicable type).

[0052] According to some embodiments, a second parking space charge device 552b may simply comprise an
electrical outlet that is configured to accept a second vehicle charge device 562b of the second vehicle 560b.
Further, while not specifically or explicitly depicted in FIG. 5, a parking space charge device 552a-b may be
configured to provide wireless transmission of electrical power to and/or from a vehicle 560a-b.

[0053] In some embodiments, the vehicle charge device 562a-1 may comprise an electrical energy generation
device (such as the hood-mounted/integrated solar panels as shown in FIG. 5) that is coupled to provide power
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to the first parking space charge device 552a. According to some embodiments, the vehicle charge device 562a-
1 may comprise any device capable of providing electrical energy such as a battery, a capacitor, an engine
powering an alternator, a wind power device, etc.

[0054] In some embodiments, as described herein, the vehicle sensors 554a-b may detect a proximity and/or
presence of the vehicles 560a-b and/or may communicate with the vehicles 560a-b (e.g., to receive and/or retrieve
vehicle identification information and/or charging preference information). As shown in FIG. 5, a first vehicle
sensor 554a may comprise a pressure sensor oriented and/or configured to detect a physical coupling of the first
vehicle charge device 562a to the first parking space charge device 552a. In some embodiments, a second vehicle
sensor 554b may comprise a ground-integrated pressure sensor (e.g., to detect the weight/mass of a parked
second vehicle 560b) and/or may comprise a magnetically-actuated device to detect the presence of large
metal/ferrous components typically to be integrated into the second vehicle 560b. In some embodiments, the
second vehicle sensor 554b may comprise a plurality of different types of sensors and/or may also or alternatively
comprise an electronic communication device such as a Bluetooth® transceiver and/or a camera. The second
vehicle sensor 554b may also or alternatively be utilized as a parking space charge device 552a-b that, for

example, provides wireless power transmission from underneath the second vehicle 560b.

V. Electric Car Charging Interfaces

[0055] Tuming now to FIG. 6, a perspective diagram of a system 600 according to some embodiments is shown.
In some embodiments, the system 600 may be similar in configuration and/or functionality to the systems 100,
200, 300, 400, 500 of FIG. 1, FIG. 2, FIG. 3, FIG. 4, and/or FIG. 5 herein. The system 600 may comprise, for
example, a vehicle 660 (a portion of the interior of which is depicted in FIG. 6) comprising a communication device
666. In some embodiments, the communication device 666 may provide a plurality of available menu options
668a-d. The system 600 may comprise, in some embodiments, a user device 680 comprising one or more menu
options 682 and/or one or more charging preference options 684a-c.

[0056] In some embodiments, the system 600 may be utilized to setup, define, store, and/or update or change
preference, option, and/or parameter data that is utilized by an ECS (not shown in FIG. 6) to determine how,
when, and/or where to transfer electrical energy to and/or from the vehicle 660. An operator of the user device
680 may, for example, select the menu option 682 (and the user device 680 may receive an indication of such
selection), which is depicted as being a menu option defining a situation of a pet being in the vehicle 660. The
operator may then, for example, (i) determine whether it is desired that the vehicle 660 only be allowed to be
charged in such a circumstance — as opposed to allowing the vehicle 660 to provide and/or sell stored and/or
vehicle-generated power (e.g., the first preference option 684a), (ii) determine whether it is desired that the

operator be notified if the current charge level of the vehicle 660 falls below a level that allows the Air Conditioning
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(A/C) to remain on for fiteen (15) minutes (e.g., the second preference option 684b), and/or (iii) determine whether
it is desired that the operator be notified if the temperature inside the vehicle 660 climbs above seventy (70)
degrees (e.g., the third preference option 684c).

[0057] In such a manner, for example, the user device 680 may receive indications of the desired parameters to
be utilized in governing charging (and/or electrical transmission from) the vehicle 660. The user device 660 may
then, for example, transmit indications of such preferences to a central server (not shown in FIG. 6; such as the
server 470 of FIG. 4) and/or transmit indications of such preferences to the vehicle 660 (e.g., via the
communication device 666). An ECS may accordingly access such preference data and utilize the data to
manage, define, and/or govern how, when, and/or where electrical energy is transmitted to and/or from the vehicle
660.

[0058] In some embodiments, such preference data may be defined, stored, managed, and/or updated or
changed via the communication device 666. The operator of the vehicle 660 may, for example, select a first menu
option 668a to define settings regarding desired charge levels, charging times, desired travel distances and/or
itineraries, etc. The operator of the vehicle 660 may also or alternatively select a second menu option 668b to
define settings regarding rules and/or parameters governing how electrical energy should be sold to the ECS.
The operator of the vehicle 660 may also or alternatively select a third menu option 668¢ to define settings
regarding rules and/or parameters governing how electrical energy should be received and/or provided and/or
what types of alerts should be established when a pet is on the vehicle (e.g., similar to the menu option 682 shown
on the user device 680). The operator of the vehicle 660 may also or alternatively select a fourth menu option
668d to access current charge levels, battery statistics, charging history, electrical energy purchase and/or sale
history, account balance information, etc.

[0059] Tuming now to FIG. 7, a diagram of an exemplary interface 700 according to some embodiments is
shown. In some embodiments, the exemplary interface 700 may be utilized in conjunction with and/or to effectuate
and/or facilitate operation of the systems 100, 200, 300, 400, 500, 600 of FIG. 1, FIG. 2, FIG. 3, FIG. 4, FIG. 5,
and/or FIG. 6 herein. The exemplary interface 700 may comprise, for example, a Uniform Resource Locator (URL)
address bar 702 that shows the current Internet address of the displayed interface 700, a personalized welcome
bar 704, and/or various menu and/or tab option such as a “main” menu item 7086, a “My Account’” menu item 708,
a “charging history” menu item 710, and/or a “help” menu item 712.

[0060] The “My Account’ menu item 708 may generally, for example, contain data descriptive of account setup
and/or preference data such as billing parameters, contact information, etc. The “charging history” menu item 710
may generally contain data descriptive of metrics regarding how, when, and/or where a vehicle has been
interfaced with an ECS. The “help” menu item 712 may generally provide data regarding help and assistance for

using the interface 700 and/or for setting up various vehicle charging parameters and/or preferences.
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[0061] In some embodiments, the “main” menu item 706 may comprise a “dashboard” and/or primary screen via
which vehicle charging parameters may be established, stored, viewed, and/or changed. The “main” menu item
706 may comprise, for example, a vehicle charge indicator 714 that visually indicates a current charge level 716
of the vehicle. Similarly, a desired charge percent level 718 may be both shown and alterable. A user may select
the desired charge percent level 718, for example, and may slide the marker on the vehicle charge indicator 714
to a new described location and/or may utilize the exemplary up/down arrow controls to increase or decrease the
desired charge percent level 718.

[0062] The user may also or alternatively view and/or change the desired charge range level 720. An estimate
of how far the vehicle can fravel on a given charge amount (which may be a general average and/or may be
computed based on a specific itinerary and/or past driving habits) can be determined, for example, and utilized
to express the desired charge level in terms of distance capable of being traveled. In such a manner, for example,
a user may determine a desired distance to travel (e.g., how far it is from home to work or vice versa) and may
set the desired charge range level 720 to match the desired distance.

[0063] In some embodiments, the “main” menu item 706 may comprise a time to charge definition field 722.
Knowing, for example, that the vehicle will be sitting in a parking lot at the user's workplace for the next six (6)
hours, an ECS may determine when would be most cost-effective and/or otherwise desirably during that charging
window to provide the necessary electrical energy to the vehicle. In some embodiments, the ECS may determine
that the window is too short to provide the necessary charge (e.g., even if the entire charging window was to be
utilized to charge the vehicle) and may notify (e.g., via the interface 700) the user of the potential
problem/deficiency. As shown in FIG. 7, the time to charge definition field 722 may provide the user with several
options such as defining the time to charge in terms of number of parked hours expected and/or in terms of
expected departure time.

[0064] In some embodiments, the “main” menu item 706 may comprise a monetary charge setting field 724. The
monetary charge setting field 724, for example, may allow the user to specify whether the vehicle should be
charged as much as possible during the charging window and/or otherwise charged regardless of energy rate
costs, whether the vehicle should be charged “intelligently” during the charging window to minimize energy rate
costs (e.g., taking advantage of time-of-day energy rates), and/or whether the vehicle should be allowed to sell
energy to make money for the user (e.g., by providing energy generated by the vehicle and/or by depleting battery
levels of the vehicle to some specified minimum amount).

[0065] In some embodiments, the “main” menu item 706 may comprise a factor of safety field 726 via which the
user may set a factor of safety to be utilized in calculations regarding charging levels and schedules for the
vehicle. The “main” menu item 706 may also or alternatively comprise contact information 728 for the user. The
contact information 728 may be utilized by the interface 700 (and/or an ECS), for example, to send alerts and/or
messages to the user and/or other designated parties. The “main” menu item 706 may comprise, for example, an
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alerts field 730 that allows the use to specify various conditions and/or events that may trigger alerts and/or actions
with respect to the vehicle. The user may turn “All Alerts On”, for example, and/or may individually activate (i)
charge thresholds (e.g., minimum, maximum, and/or desired charge thresholds), (ii) rate thresholds (e.g.,
minimum, maximum, and/or desired rate thresholds), (ii)) internal temperature thresholds e.g., minimum,
maximum, and/or desired temperature thresholds), and/or (iv) vehicle diagnostics (e.g., poor battery health, low
oil, low tire pressure, alarm conditions, and/or maintenance reminders).

[0066] As shown in FIG. 7, the “main” menu item 706 may comprise a “pet in car” button 732. The “pet in car’
button 732 may, for example, automatically set alerts and/or charge parameters to levels conducive to maintaining
the comfort and safety of a pet left in a parked vehicle. In such a manner, for example, a user may safely leave a
petin a parked vehicle by establishing and/or setting charging parameters designed to keep the A/C on to maintain
a cool vehicle and/or to keep the heat on to maintain a warm vehicle (e.g., depending upon the relevant season
and/or external weather conditions).

[0067] The interface 700 may receive indications of any or all desired parameters, options, and/or settings
designated and/or defined by a user. Such information may then, for example, be stored in relation to an identifier
of the vehicle and/or the user and may accordingly be utilized by an ECS (or a plurality of ECS facilities) to mange

transmission of electrical energy to and/or from one or more desire vehicles.

Vi Processes

[0068] Various embodiments will now be described with references to methods, procedures, and/or processes
associated with some embodiments. The methods, procedures, and/or processes described herein may generally
be performed by any of the systems 100, 200, 300, 400, 500, 600 of FIG. 1, FIG. 2, FIG. 3, FIG. 4, FIG. 5, and/or
FIG.6 and/or any of the many components and/or specific devices described herein. Other configurations of
systems and devices may also or alternatively be utilized to perform the methods described herein without
deviating from the scope of some embodiments. The procedures described herein do not necessarily imply a
fixed order to the actions, and embodiments may be performed in any order that is practicable. Note that any of
the methods described herein may be performed by hardware, software (including microcode), firmware, or any
combination thereof. For example, a storage medium may store thereon instructions that when executed by a
machine result in performance according to any of the embodiments described herein.

[0069] Referring to FIG. 8, for example, a flow diagram of a method 800 according to some embodiments is
shown. The method 800 may be performed, for example, by an ECS and/or one or more components thereof as
described herein. In some embodiments, the method 800 may comprise receiving (e.g., from a vehicle sensor)
information indicative of a presence of a vehicle in a parking space, at 802. The sensor may detect proximity of

the vehicle via motion sensing, pressure sensing, light sensing, metal detecting, and/or wireless electronic
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transmission sensing, for example. In some embodiments, the sensor may detect an actual physical coupling of
the vehicle to a charge management device, may detect an electrical coupling of the vehicle to the charge
management device, and/or may detect and/or analyze a positioning of the vehicle (e.g., to determine whether
the vehicle is properly positioned, oriented, and/or outfitted for charging services).

[0070] The method 800 may also or alternatively comprise receiving (e.g., from a communication device of a
vehicle) information indicative of an identifier of the vehicle, at 804. Vehicle identification information may be read
and/or scanned from a camera image of the vehicle or a portion thereof (e.g., a license plate and/or a VIN area),
for example, and/or may be electrically determined such as by receiving signals from the vehicle. In some
embodiments, charging preference and/or parameter information may also or alternatively be obtained. The
vehicle identifier may be utilized to look-up the preference information, for example, and/or the preference
information may be directly provided.

[0071] The method 800 may also or alternatively comprise determining, based at least on the information
indicative of the identifier of the vehicle, a charging schedule for the vehicle, at 806. The preference information
stored in relation to the vehicle identification information may, for example, be utilized to determine one or more
rules and/or parameters that govern electrical transmissions to and/or from the vehicle (and/or a group or class
of vehicles). In some embediments, an ECS and/or confrol system may calculate, based on the charging
parameters and/o preferences, how much energy the vehicle needs, how much energy is desired for the vehicle,
when the needed and/or desired charge levels should be reached by, desired charging rate cost thresholds, etc.
[0072] The method 800 may also or alternatively comprise charging, in accordance with the charging schedule,
the vehicle, at 808. One or more parking space charge devices may, for example, couple to provide (and/or
receive) electrical energy from the vehicle in accordance with the determined schedule and/or regimen.

[0073] Referring to FIG. 9, a flow diagram of a method 900 according to some embodiments is shown. The
method 900 may be performed, for example, by an ECS and/or one or more components thereof as described
herein. In some embodiments, the method 900 may comprise determining an estimated amount of power required
to charge a plurality of vehicles to desired levels, at 902. Utilizing information received and/or determined
regarding the plurality of vehicles, for example, the ECS may compute an estimated amount of energy required
to satisfy the desired charging regimens of the plurality of vehicles and/or an estimated amount of time required
to achieve and/or implement such charging regimens.

[0074] The method 900 may also or alternatively comprise providing (e.g., via a communication device), to a
PSE, information indicative of the required power, at 904, The requirements and/or estimates determined and/or
calculated at 902, for example, may be provided to the PSE.

[0075] The method 900 may also or alternatively comprise receiving (e.g., via the communication device), from
the PSE, information indicative of a time when a best available rate will be available to purchase the required
power, at 906. The PSE may analyze the charging requirement information provided by the ECS and may provide
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a suggested schedule to the ECS. In some embodiments, the information provided by the PSE may simply
comprise rate and/or usage information, and the ECS may utilize such information to formulate and/or derive
appropriate charging schedules.

[0076] The method 900 may also or alternatively comprise charging, at the indicated time and via a plurality of
vehicle charging devices, the plurality of vehicles, at 908. The charging at 908 may, in some embodiments, be
similar to the charging conducted at 808 of the method 800 herein.

[0077] Referring to FIG. 10, a flow diagram of a method 1000 according to some embodiments is shown. In
some embodiments, the method 1000 may comprise determining an electrical load that requires electrical power,
at 1002. A processor may determine an electrical draw on a circuit, for example, and/or may communicate with
an entity associated with a load (e.g., an ECS and/or an electric vehicle) to determine the requirements of the
load.

[0078] The method 1000 may also or alternatively comprise determining a plurality of available sources of
electrical power, at 1004. An ECS and/or “intelligent” electric switching device may, for example, be provided with
a list of available power sources and/or may query to determine and/or discover available sources of power.
[0079] The method 1000 may also or alternatively comprise determining a characteristic of each of the plurality
of available sources of power, at 1006. Various characteristics such as voltage, amperage, available quantity,
consistency of generation, cost, generation type, and/or distance to the load (e.g., either “as-the-crow-flies” or
along one or more specific electrical traces and/or transmission paths) may, for example, be looked-up and/or
determined. In some embodiments, information transmitted with electrical energy may provide some or all of the
characteristic information.

[0080] The method 1000 may also or alternatively comprise selecting, based at least in part on the determined
characteristics of the plurality of available sources of power, one or more of the available sources of power, at
1008. One or more stored rules may govern, for example, how a preferred power source is selected. In some
embodiments, preferred power sources may comprise power sources that are located closer to the electrical load
than other power sources. Such power sources may be more desirable, for example, due to the smaller amount
of losses (and accordingly, increased efficiency) associated with delivering power from such sources to the load.
[0081] In some embodiments, the “greenness’ and/or relative environmental friendliness of energy produced by
a specific power source may be determined as a characteristic. Preferred power sources may then, for example,
comprise renewable energy sources (e.g., regardless of distance from the load), taking into account externalities
that may otherwise not be taken into account when operating electrical switching equipment. In some
embodiments, various characteristics may be scored and power sources may be assigned an overall point total.
The power source listing may then be ranked, for example, and the highest ranking power source (or the highest

ranking number of power sources; e.g., the top three (3)) may be selected as the preferred power source(s).
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[0082] The method 1000 may also or alternatively comprise activating at least one of the one or more electrical
switches to cause electrical power from the selected one or more of the available sources of power to be provided

to the electrical load, at 1010.

Vil Other Details of Embodiments

A. Wireless Charging Nodes

[0083] A parking space or other expanse suitable for maintaining an automobile in a generally stationary fashion
is equipped with a means for wirelessly charging an automobile. Various methods for wirelessly transmitting an
electrical charge are known including, but not limited to, resonant inductive coupling, and wireless microwave
transmission. In addition, a company referred to as Powercast™ has demonstrated power transmission for quite
adistance using RF (Radio Frequency) technology to beam EM waves in a direction to a transceiver which then
converts the EM waves back to electricity. While described with reference to various technologies for enabling
the wireless transmission of electrical energy, the exemplary embodiments described are not limited to any
particular mode or process of such wireless transmission. Rather, the invention is broadly drawn to encompass
any and all technologies that facilitate or otherwise enable the provision of electricity, electrical energy, and/or
electrical power from a source to a receiver without a physical connection (i.e., a wire or other physical electricity
conducting medium) between the source and receiver. While many embodiments described herein are directed
to wireless charging and/or energy transmission between vehicles and a power grid, some embodiments herein
may be practiced utilizing plug-in and/or physical coupling to provide energy transmission. Load distribution,
balancing, and/or pricing embodiments may, for example, be practiced in conjunction with any electrical
transmission apparatus that is or becomes known or practicable (e.g., not limited to wireless charging and/or
transmissions).

[0084] When an automobile is positioned within a distance suitable for the provision of wireless electrical power,
the provision of electrical power is enabled. In one embodiment, electrical power is wirelessly tfransmitted from a
transmitter positioned underground or flush with the surface of the ground or pavement. In another embodiment,
a transmitter is configured around the periphery of a space such that it is in sufficient proximity to a parked or
stationary automobile to enable the transmission of electrical power.

[0085] The presence of an automobile may be sensed, as by a pressure sensor or via short range electronic
communication such as Bluetooth or the like. In the latter instance, data may be transmitted between the
automobile and a transceiver associated with the electrical transmitter. Such data may include, for example, a
unique automobile identifier (e.g., a Vehicle Identification Number (VIN)), an account identifier (e.g., a credit card
account, bank account, EZ-Pass® Account, Pay-Pal® Account, and/or electrical supplier account), and user
selected parameters defining user charging preferences.
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[0086] For example, upon pulling up to a space enabled/operable to provide electricity in a wireless fashion
from one or more transmitters embedded flush with the surface of the pavement, a sensor receives an
interrogation signal sent via Bluetooth® from the automobile sent as function of the automobile being put into
park (and/or put into neutral, the parking brake being engaged, the engine being shut off, and/or the key being
turned to a specific position — e.g., position “IV' may comprise a position dedicated to indicating that the driver
describes to activate one or more charging and/or power fransmission sequences). The sensor receives an
identifier of the automobile and interfaces with a central server to retrieve account information of an owner of the
automobile. Likewise, such information can be stored in a memory device associated with the automobile and
sent to the sensor. In addition, either sent from the automobile or retrieved from a server using the identifier, the
sensor receives information regarding parameters defining how the automobile is to be charged. For example,
such information might define a maximum rate willing to be paid for electricity. In addition, such information might
specify a time by which the car is to be a certain percent charged. For example, a user may have specified that
the car is not to be charged if the cost of electricity is over $.10/kWh. The user may also have specified that the
automobile needs to be 80% charged at the end of eight hours. In some embodiments, the user may indicate a
desired charging level (andfor a desired charging level may be automatically calculated) based on a desired
distance of travel. In the case that the vehicle/charging facility is located 20 miles from the driver's home, for
example, the driver (and/or the vehicle or charging station) may determine that the vehicle should be charged to
have enough power to travel the 20 miles home (with or without a factor of safety and/or reserve travel capacity).
[0087] In the above example, the information may be entered into a central server for retrieval by the
electrical charging system (ECS)(comprising the sensor and means for electrical charging), such as via a web
page configuration page accessible by the driver or entered into the automobile such as via a dashboard based
interface. Any other well known method incorporating a graphical user interface (GUI) may be employed to enter
data into the automobile based memory or server. For example, an iPhone® interface may communicate via
Bluetooth® with a memory device and processor resident in the automobile to make and/or change parameter
selections. [Microsoft Sync...]

[0088] Once the information is received, the ECS operates to determine an appropriate charging schedule. For
example, a driver parks his car in a space having an ECS. The driver knows that his car will sit in the space all
work day, hence the chosen charging duration of eight hours. The ECS, perhaps relying on other retrieved
information specifying the charging characteristics of the automobile, computes that it will take approximately
three hours of charging to charge the automobile to a minimum of 80% charged. The ECS, via communication
with the power supplier, determines that the present cost of electricity is $.12/kWh but will fall to $.09/kWh in two
hours. The system therefore waits for two hours before charging the automobile for approximately three hours.
[0089] In addition to computing and implementing a charging regimen to meet the user specified parameters,
the ECS can communicate with the user/driver to alert the driver to potential problems. For example, with
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reference to the example above, the ECS may determine that the cost of electricity will be below $.10/kWh for
only two of the next eight hours. The ECS may send a message to this effect to the user via a user specified
node, such as a message on a dashboard display device, a message sent to a cell phone, an email account or
the like. The user may be enabled to reply so as to modify or override a predetermined parameter selection. For
example, the user may relax the maximum price for electricity attribute. In addition, the predefined parameter
selections may include directions for actions to be taken when the predetermined charging regime cannot be met.
[0090] When charging is enabled, the system stores and makes accessible information regarding the operation
of the ECS. For example, the user/driver can access real time (or near real time) charging information via a web
page interface. For example, the user may enter a userid and password to view charging/account information.
The viewable information may be maintained by the entity supplying the electrical power and/or by the proprietor
of the ECS (which may be the same entity). The user may see that, at present, the ECS has scheduled charging
to begin in two hours and proceed for the next three hours at a rate of $.085/kWh at which time the automobile
will be 80% charged. At such time, the user may change selected parameters, such as the degree of desired
charging and request an updated charging profile. For example, the user may change the requested charge
percentage to be 100%. In response, ECS recomputes a charging regimen for display to the user/driver.

[0091] In the above described manner, the driver predefines a charging profile that is read and acted upon the
ECS without required further input from the user/driver. By employing a central server, the charging regimen can

be maintained as the user/driver leaves one ECS and parks at another ECS.

B. Load Balancing

[0092] As noted briefly above, when computing a charging regimen to match the user defined charging
parameters, the ECS may communicate with a system or systems operated by the power supplying entity (PSE).
In this manner, load balancing can be affected. For example, by communicating with the power supplier, the ECS
may be able to obtain/‘lock in” a desirable price for electricity at present or at a time in the future. For example,
at peak times when electricity is most expensive, the PSE may inform the ECS that it will commit to providing
three hours of electricity at $.085/kWh in two hours provided that it not provide any electricity for the next two
hours. If thousands of cars are in communication with a PSE via an ECS and are somewhere within a charging
regimen at any one time, such a shifting of the provision of electricity to a future time operates to balance the load
at the PSE so as better obtain maximally efficient electricity generation.

[0093] [JSuch load balancing may be implemented in real time. For example, if the PSE experiences
an unexpected peak consumption requiring the inefficient firing up of additional electricity providing elements,
the PSE can communicate with the ECSs to request a delay in providing electricity to automobiles. With reference

to the above example, the ECS has determined that the automobile requires only three hours over the course of
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the next eight hours to charge the automobile to the requested level. As a result, the ECS can delay providing
electricity to the automobile for up to five hours as load balancing requires.

[0094] In one embodiment, electric cars are power generating entities. For example, the top and sides of an
automobile may be fitted with solar panels. A typical automobile so outfitted may comprise approximately 60ft2
of solar panels. In addition, solar panels can be extended to incorporate more surface area, for example, when
the automobile is substantially stationary. When parked outside, as in an outdoor parking lot with individual
spaces configured to contain ECSs, a modest sized parking lot full of automobiles fitted with solar panels can
generate a relatively large amount of electricity.

[0095] When fitted with solar panels, the ECS can operate to receive electricity from an automobile. For
example, a user/driver may store amongst the preselected charging attributes that he will sell electricity generated
by his automobile at a minimum price of $.11/kWh or at any price when the automobile does not need to be
charged. For example, to shed some load, a PSE, currently charging $.14/kWh requests the ECSs to delay the
charging of five hundred cars. The ECSs reply that five hundred cars can be delayed and, in addition, two hundred
cars (perhaps some of which are included in the five hundred) have the capacity to sell electricity at various prices
because they are either already charged or have specified a preference to sell electricity when possible (for the
sake of simplicity, in the present example, they all agree to sell at $.11/kWh). The PSE instructs the ECSs to
receive electricity from the two hundred automobiles while crediting the accounts of the users/drivers providing
electricity.

[0096] In another embodiment, the automobiles using the ECS are not electric cars but have likewise been fitted
with solar panels and equipments required to transmit electricity to an ECS. One problem with encouraging the
widespread use of solar panels, such as on the roofs of existing houses, is the large cost of installation and
maintenance. By installing solar panels at an automobile factory, economies of scale are introduced. In addition,
the surfaces of an automobile are readily accessible for maintenance purposes. In addition, most automobiles
spend extended periods of time exposed to sunlight during the daylight hours. If exposed while connected to an
ECS, such automobiles provide a large, at present untapped, source of electricity. Furthermore, if such
automobiles are provided with a battery to store power when away from an ECS, the stored power can be

transferred to a PSE via an ECS when possible.

C. Energy Costs

[0097] Electrical energy costs are typically comprised of two components: (i) an electrical energy generation
charge, and (i) an electrical energy transmission charge. While electrical energy generation charges vary
depending upon the supplier of electrical energy (e.g., customers choosing to be supplied solely by renewable

sources may pay more than customers receiving a mix of electrical energy), transmission charges are generally

Page 23 of 37
CF01-001-02-07_CON_06-23-23.docx

IPR2025-00152
Tesla EX1002 Page 49



PATENT

fixed. In some embodiments, electrical energy transmission costs may vary depending upon various factors such
as a distance of an electrical load from one or more electrical sources. Electric vehicles provided with electrical
charging energy from an ECS, for example, may be charged one transmission rate for electrical energy that
comes from the PSE (e.g., “the grid"), while they may be charged a second (and likely lower) transmission rate
for electrical energy supplied by other vehicles coupled to the ECS (e.g., since there is a very short transmission
distance and/or very small transmission losses). Similarly, an office building receiving energy from an ECS in an
adjacent parking lot may pay little or no transmission costs while it may pay standard transmission costs when
purchasing power from the grid/PSE.

[0098] In some embodiments, the actual distance between loads and sources may be utilized to calculate an
appropriate transmission charge and/or to look-up an appropriate transmission charge in a pre-stored table and/or
other data store. According to some embodiments, other factors such as total expected transmission losses,
installation and/or maintenance costs of utilized transmission components, etc., may be utilized to determine an
appropriate transmission rate or cost. While a load may pull energy from a nearby source, for example, a
transmission means such as an undersea cable or microwave transmission tower may comprise relatively
expensive infrastructure that causes the transmission rate to be higher than if the source pulled power from a
further source from which power could be delivered via a much less expensive means (e.g., a standard utility pole
and power line configuration). In some embodiments, the cheapest available electrical transmission rate may be
determined and/or the associated source(s) may be selected as the most appropriate source from which power
should be supplied. According to some embodiments, the transmission route via which the smallest expected
losses will occur may be determined and/or selected. In such a manner, for example, the power grid may be most
efficiently managed to reduce transmission losses and maximize availability and usage of available power.
[0099] In some embediments, the ‘quality’ of available electricity/energy from various sources may be compared
and/or analyzed to determine from which available power source the power should be supplied. Some power
sources and/or transmission means may provide power that is more consistent (e.g., with respect to supplied
frequency, voltage, and/or amperage) than power/energy provided from other sources. For critical loads such as
power supply to hospitals, for example, the closest power source may comprise an ECS from an adjacent parking
lot/parking garage, but that source may provide intermittent and/or otherwise lower-quality energy than, say, a
large hydropower facility several miles (or more) away, that is estimated to be capable of consistently providing
steady and/or high quality power for longer periods of time (e.g., at night and/or during inclement weather).
According to some embodiments, the ‘quality’ may also or alternatively be determined based on various
externalities such as perceived environmental benefits and/or “greenness’ of available power and/or power
choices perceived to benefit the locality/local economy (e.g., coal power may be preferred and/or selected for a

source in a small fown in western Pennsylvania, even though other sources may be cheaper, higher quality,
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closer, and/or “greener’, because the local and/or state or regional economy may be determined to be best served
by purchasing relatively “local’ products).

[0100] In some instances, electricity generated by solar panels attached to one or more automobiles in
communication with one or more ECS may provide enough electricity to fully charge all of the automobiles in
communication with the ECS. For example, the parking lot of a single office building may install an ECS that
enables charging at a plurality of parking spaces. The automobiles utilizing the ECS may provide enough
electricity, via solar panels, to meet all of the charging needs of the automobiles and may then divert additional
electricity to the building.

[0101] Various exemplary embodiments described above allow for a multi-tiered approach to utilizing an ECS
wherein additional benefits are realized with each additional tier of functionality. Such benefits include, but are
not limited to, the following:

B First, enabling the charging of automobiles (EVS) and other vehicles in a variety of environments allows
for the charging of vehicles in an efficient manner. For example, vehicles typically remain parked in a
single place for long periods of time each day. The ECS and described methods for using the ECS permit
a vehicle to recharge, generally, throughout the day at times most convenient to the owner/operator of
the vehicle. In the instance that the charging is enabled via wireless charging, the additional effort
required by the operator of the vehicle is negligible;

B Second, when the ECS is capable of communicating with the automobile, data may be exchanged to
control the charging process. User defined preferences, stored at the automobile, on a server, or at any
location accessible by the ECS can direct the charging process. In addition to enabling charging
according to user defined preferences, the ECS may enable access by the user, such as via a web page,
to view the charging status of the automobile in real time. By accessing profile information indicative of
the individual performance of the automobile (such as prior charging times, battery life, battery
performance, efc.), the ECS can customize the charging process as desired,;

B Third, when the ECS is enabled to communicate with a power generating entity, load balancing is
enabled. In the scenario where millions of automobiles utilize an ECS, thus substantially shifting energy
consumption from petroleum based products in the form of gasoline, diesel fuel and the like to nuclear or
coal generated electricity, exemplary embodiments enable load balancing to, for example, permit the
efficient operation of such electricity generating facilities; and

B Fourth, when automobiles incorporate solar panels, electricity can be generated and added to the grid,

or otherwise utilized to power entities in communication with the ECS, via the ECS.
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VIIl.  Rules of Interpretation

[0102] Numerous embodiments are described in this disclosure, and are presented for illustrative purposes only.
The described embodiments are not, and are not intended to be, limiting in any sense. The presently disclosed
invention(s) are widely applicable to numerous embodiments, as is readily apparent from the disclosure. One of
ordinary skill in the art will recognize that the disclosed invention(s) may be practiced with various modifications
and alterations, such as structural, logical, software, and electrical modifications. Although particular features of
the disclosed invention(s) may be described with reference to one or more particular embodiments and/or
drawings, it should be understood that such features are not limited to usage in the one or more particular
embodiments or drawings with reference to which they are described, unless expressly specified otherwise.
[0103] The present disclosure is neither a literal description of all embodiments nor a listing of features of the
invention that must be present in all embodiments.

[0104] Neither the Title (set forth at the beginning of the first page of this disclosure) nor the Abstract (set forth
at the end of this disclosure) is to be taken as limiting in any way as the scope of the disclosed invention(s).
[0105] The term "product' means any machine, manufacture and/or composition of matter as contemplated by
35U.S.C. §101, unless expressly specified otherwise.

[0106] The terms "an embodiment’, "embodiment”, "embodiments’, "the embodiment", "the embodiments’, "one
or more embodiments’, "some embodiments”, "one embodiment” and the like mean "one or more (but not all)
disclosed embodiments", unless expressly specified otherwise.

[0107] The terms “the invention” and “the present invention” and the like mean “one or more embodiments of
the present invention.”

[0108] A reference to "another embodiment” in describing an embodiment does not imply that the referenced
embodiment is mutually exclusive with another embodiment (e.g., an embodiment described before the
referenced embodiment), unless expressly specified otherwise.

[0109] The terms “including", "comprising” and variations thereof mean "including but not limited to", unless
expressly specified otherwise.

[0110] The terms "a", "an" and "the" mean "one or more", unless expressly specified otherwise.

[0111] The term "plurality" means "two or more", unless expressly specified otherwise.

[0112] The term "herein" means "in the present disclosure, including anything which may be incorporated by
reference”, unless expressly specified otherwise.

[0113] The phrase "at least one of", when such phrase modifies a plurality of things (such as an enumerated list
of things) means any combination of one or more of those things, unless expressly specified otherwise. For
example, the phrase at least one of a widget, a car and a wheel means either (i) a widget, (ii) a car, (iii) a wheel,

(iv) awidget and a car, (v) a widget and a wheel, (vi) a car and a wheel, or (vii) a widget, a car and a wheel.
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[0114] The phrase "based on" does not mean "based only on", unless expressly specified otherwise. In other
words, the phrase "based on" describes both "based only on" and "based at least on".

[0115] Where a limitation of a first claim would cover one of a feature as well as more than one of a feature (e.g.,
a limitation such as "at least one widget" covers one widget as well as more than one widget), and where in a
second claim that depends on the first claim, the second claim uses a definite article "the" to refer to the limitation
(e.g., "the widget"), this does not imply that the first claim covers only one of the feature, and this does not imply
that the second claim covers only one of the feature (e.g., "the widget' can cover both one widget and more than
one widget).

[0116] Each process (whether called a method, algorithm or otherwise) inherently includes one or more steps,
and therefore all references to a "step" or "steps" of a process have an inherent antecedent basis in the mere
recitation of the term 'process’ or a like term. Accordingly, any reference in a claim to a 'step’ or 'steps’ of a process
has sufficient antecedent basis.

[0117] When an ordinal number (such as "first", "second", "third" and so on) is used as an adjective before a
term, that ordinal number is used (unless expressly specified otherwise) merely to indicate a particular feature,
such as to distinguish that particular feature from another feature that is described by the same term or by a
similar term. For example, a "first widget" may be so named merely to distinguish it from, e.g., a "second widget".
Thus, the mere usage of the ordinal numbers "first" and "second" before the term "widget" does not indicate any
other relationship between the two widgets, and likewise does not indicate any other characteristics of either or
both widgets. For example, the mere usage of the ordinal numbers "first" and "second” before the term "widget"
(1) does not indicate that either widget comes before or after any other in order or location; (2) does not indicate
that either widget occurs or acts before or after any other in time; and (3) does not indicate that either widget
ranks above or below any other, as in importance or quality. In addition, the mere usage of ordinal numbers does
not define a numerical limit to the features identified with the ordinal numbers. For example, the mere usage of
the ordinal numbers "first" and "second" before the term "widget" does not indicate that there must be no more
than two widgets.

[0118] When a single device or article is described herein, more than one device or article (whether or not they
cooperate) may alternatively be used in place of the single device or article that is described. Accordingly, the
functionality that is described as being possessed by a device may alternatively be possessed by more than one
device or article (whether or not they cooperate).

[0119] Similarly, where more than one device or article is described herein (whether or not they cooperate), a
single device or article may alternatively be used in place of the more than one device or article that is described.
For example, a plurality of computer-based devices may be substituted with a single computer-based device.
Accordingly, the various functionality that is described as being possessed by more than one device or article
may alternatively be possessed by a single device or article.
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[0120] The functionality and/or the features of a single device that is described may be alternatively embodied
by one or more other devices that are described but are not explicitly described as having such functionality and/or
features. Thus, other embodiments need not include the described device itself, but rather can include the one or
more other devices which would, in those other embodiments, have such functionality/features.

[0121] Devices that are in communication with each other need not be in continuous communication with each
other, unless expressly specified otherwise. On the contrary, such devices need only transmit to each other as
necessary or desirable, and may actually refrain from exchanging data most of the time. For example, a machine
in communication with another machine via the Internet may not transmit data to the other machine for weeks at
a time. In addition, devices that are in communication with each other may communicate directly or indirectly
through one or more intermediaries.

[0122] A description of an embodiment with several components or features does not imply that all or even any
of such components and/or features are required. On the contrary, a variety of optional components are described
to illustrate the wide variety of possible embodiments of the present invention(s). Unless otherwise specified
explicitly, no component and/or feature is essential or required.

[0123] Further, although process steps, algorithms or the like may be described in a sequential order, such
processes may be configured to work in different orders. In other words, any sequence or order of steps that may
be explicitly described does not necessarily indicate a requirement that the steps be performed in that order. The
steps of processes described herein may be performed in any order practical. Further, some steps may be
performed simultaneously despite being described or implied as occurring non-simultaneously (e.g., because one
step is described after the other step). Moreover, the illustration of a process by its depiction in a drawing does
not imply that the illustrated process is exclusive of other variations and modifications thereto, does not imply that
the illustrated process or any of its steps are necessary to the invention, and does not imply that the illustrated
process is preferred.

[0124] Although a process may be described as including a plurality of steps, that does not indicate that all or
even any of the steps are essential or required. Various other embodiments within the scope of the described
invention(s) include other processes that omit some or all of the described steps. Unless otherwise specified
explicitly, no step is essential or required.

[0125] Although a product may be described as including a plurality of components, aspects, qualities,
characteristics and/or features, that does not indicate that all of the plurality are essential or required. Various
other embodiments within the scope of the described invention(s) include other products that omit some or all of
the described plurality.

[0126] An enumerated list of items (which may or may not be numbered) does not imply that any or all of the
items are mutually exclusive, unless expressly specified otherwise. Likewise, an enumerated list of items (which
may or may not be numbered) does not imply that any or all of the items are comprehensive of any category,
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unless expressly specified otherwise. For example, the enumerated list "a computer, a laptop, a PDA" does not
imply that any or all of the three items of that list are mutually exclusive and does not imply that any or all of the
three items of that list are comprehensive of any category.

[0127] Headings of sections provided in this disclosure are for convenience only, and are not to be taken as
limiting the disclosure in any way.

[0128] "Determining" something can be performed in a variety of manners and therefore the term "determining"
(and like terms) includes calculating, computing, deriving, looking up (e.g., in a table, database or data structure),
ascertaining, recognizing, and the like.

[0129] A ‘“display” as that term is used herein is an area that conveys information to a viewer. The information
may be dynamic, in which case, an LCD, LED, CRT, Digital Light Processing (DLP), rear projection, front
projection, or the like may be used to form the display. The aspect ratio of the display may be 4:3, 16:9, or the
like. Furthermore, the resolution of the display may be any appropriate resolution such as 480i, 480p, 720p, 1080i,
1080p or the like. The format of information sent to the display may be any appropriate format such as Standard
Definition TeleVision (SDTV), Enhanced Definition TV (EDTV), High Definition TV (HDTV), or the like. The
information may likewise be static, in which case, painted glass may be used to form the display. Note that static
information may be presented on a display capable of displaying dynamic information if desired. Some displays
may be interactive and may include touch screen features or associated keypads as is well understood.

[0130] A control system, as that term is used herein, may be a computer processor coupled with an operating
system, device drivers, and appropriate programs (collectively “software”) with instructions to provide the
functionality described for the control system. The software is stored in an associated memory device (sometimes
referred to as a computer readable medium). While it is contemplated that an appropriately programmed general
purpose computer or computing device may be used, it is also contemplated that hard-wired circuitry or custom
hardware (e.g., an application specific integrated circuit (ASIC)) may be used in place of, or in combination with,
software instructions for implementation of the processes of various embediments. Thus, embodiments are not
limited to any specific combination of hardware and software.

[0131] A "processor' means any one or more microprocessors, Central Processing Unit (CPU) devices,
computing devices, microcontrollers, digital signal processors, or like devices. Exemplary processors are the
INTEL PENTIUM or AMD ATHLON processors.

[0132] The term "computer-readable medium" refers to any medium that participates in providing data (e.g.,
instructions) that may be read by a computer, a processor or a like device. Such a medium may take many forms,
including but not limited to, non-volatile media, volatile media, and transmission media. Non-volatile media
include, for example, optical or magnetic disks and other persistent memory. Volatile media include DRAM, which
typically constitutes the main memory. Transmission media include coaxial cables, copper wire and fiber optics,
including the wires that comprise a system bus coupled to the processor. Transmission media may include or
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convey acoustic waves, light waves and electromagnetic emissions, such as those generated during RF and IR
data communications. Common forms of computer-readable media include, for example, a floppy disk, a flexible
disk, hard disk, magnetic tape, any other magnetic medium, a CD-ROM, Digital Video Disc (DVD), any other
optical medium, punch cards, paper tape, any other physical medium with patterns of holes, a RAM, a PROM, an
EPROM, a FLASH-EEPROM, a USB memory stick, a dongle, any other memory chip or cartridge, a carrier wave
as described hereinafter, or any other medium from which a computer can read. The terms “computer-readable
memory” and/or “tangible media’ specifically exclude signals, waves, and wave forms or other intangible media
that may nevertheless be readable by a computer.

[0133] Various forms of computer readable media may be involved in carrying sequences of instructions to a
processor. For example, sequences of instruction (i) may be delivered from RAM to a processor, (i) may be
carried over a wireless fransmission medium, and/or (iii) may be formatted according to numerous formats,
standards or protocols. For a more exhaustive list of protocols, the term “network” is defined below and includes
many exemplary protocols that are also applicable here.

[0134] It will be readily apparent that the various methods and algorithms described herein may be implemented
by a control system and/or the instructions of the software may be designed to carry out the processes of the
present invention.

[0135] Where databases are described, it will be understood by one of ordinary skill in the art that (i) alternative
database structures to those described may be readily employed, and (ii) other memory structures besides
databases may be readily employed. Any illustrations or descriptions of any sample databases presented herein
are illustrative arrangements for stored representations of information. Any number of other arrangements may
be employed besides those suggested by, e.g., tables illustrated in drawings or elsewhere. Similarly, any
illustrated entries of the databases represent exemplary information only; one of ordinary skill in the art will
understand that the number and content of the entries can be different from those described herein. Further,
despite any depiction of the databases as tables, other formats (including relational databases, object-based
models, hierarchical electronic file structures, and/or distributed databases) could be used to store and manipulate
the data types described herein. Likewise, object methods or behaviors of a database can be used to implement
various processes, such as those described herein. In addition, the databases may, in a known manner, be stored
locally or remotely from a device that accesses data in such a database. Furthermore, while unified databases
may be contemplated, it is also possible that the databases may be distributed and/or duplicated amongst a
variety of devices.

[0136] As used herein a “network” is an environment wherein one or more computing devices may communicate
with one another. Such devices may communicate directly or indirectly, via a wired or wireless medium such as
the Internet, LAN, WAN or Ethernet (or IEEE 802.3), Token Ring, or via any appropriate communications means
or combination of communications means. Exemplary protocols include but are not limited to: Bluetooth™, Time
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Division Multiple Access (TDMA), Code Division Multiple Access (CDMA), Global System for Mobile
communications (GSM), Enhanced Data rates for GSM Evolution (EDGE), General Packet Radio Service
(GPRS), Wideband CDMA (WCDMA), Advanced Mobile Phone System (AMPS), Digital AMPS (D-AMPS), IEEE
802.11 (WI-FI), IEEE 802.3, SAP, SAS™ by IGT, OASIS™ by Aristocrat Technologies, SDS by Bally Gaming
and Systems, ATP, TCP/IP, GDS published by the Gaming Standards Association of Fremont CA, the best of
breed (BOB), system to system (S2S), or the like. Note that if video signals or large files are being sent over the
network, a broadband network may be used to alleviate delays associated with the transfer of such large files,
however, such is not strictly required. Each of the devices is adapted to communicate on such a communication
means. Any number and type of machines may be in communication via the network. Where the network is the
Internet, communications over the Internet may be through a website maintained by a computer on a remote
server or over an online data network including commercial online service providers, bulletin board systems, and
the like. In yet other embodiments, the devices may communicate with one another over RF, cable TV, satellite
links, and the like. Where appropriate encryption or other security measures such as logins and passwords may
be provided to protect proprietary or confidential information.

[0137] Communication among computers and devices may be encrypted to insure privacy and prevent fraud in
any of a variety of ways well known in the art. Appropriate cryptographic protocols for bolstering system security
are described in Schneier, APPLIED CRYPTOGRAPHY, PROTOCOLS, ALGORITHMS, AND SOURCE CODE
IN C, John Wiley & Sons, Inc. 2d ed., 1996, which is incorporated by reference in its entirety.

[0138] The term "whereby" is used herein only to precede a clause or other set of words that express only the
intended result, objective or consequence of something that is previously and explicitly recited. Thus, when the
term "whereby" is used in a claim, the clause or other words that the term "whereby" modifies do not establish
specific further limitations of the claim or otherwise restricts the meaning or scope of the claim.

[0139] It will be readily apparent that the various methods and algorithms described herein may be implemented
by, e.g., appropriately programmed general purpose computers and computing devices. Typically a processor
(e.g., one or more microprocessors) will receive instructions from a memory or like device, and execute those
instructions, thereby performing one or more processes defined by those instructions. Further, programs that
implement such methods and algorithms may be stored and transmitted using a variety of media (e.g., computer
readable media) in a number of manners. In some embodiments, hard-wired circuitry or custom hardware may
be used in place of, or in combination with, software instructions for implementation of the processes of various
embodiments. Thus, embodiments are not limited to any specific combination of hardware and software.

[0140] The present disclosure provides, to one of ordinary skill in the art, an enabling description of several
embodiments and/or inventions. Some of these embodiments and/or inventions may not be claimed in the present

application, but may nevertheless be claimed in one or more continuing applications that claim the benefit of
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priority of the present application. Applicant intends to file additional applications to pursue patents for subject

matter that has been disclosed and enabled but not claimed in the present application.
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What is claimed is:

1. An electrical charging system, comprising:
one or more processing devices; and
a non-transitory memory device in communication with the one or more processing devices, the non-
transitory memory storing instructions that when executed by the one or more processing devices, result in:
receiving information indicative of a desired charge level of a battery of an electric vehicle
wherein the desired charge level is defined by a user of the electric vehicle via a Graphical User
Interface (GUI) forming a part of the electric vehicle and adapted to display a unitary vehicle charge

indicator comprising a combination of input and output GUI elements the GUI elements comprising:

(i) a first portion indicative of an amount of charge residing in a battery of the electric
vehicle;

(ii) a second portion indicative of an uncharged capacity of the battery of the electric
vehicle; and

(iif) a third portion comprising a slider by which an amount of charge may be specified;
displaying a charging status of the electric vehicle via the GUI; and
increasing, in accordance with the desired charge level, a level of charge of the battery of the
electric vehicle;
wherein the desired charge level of the battery represents a specific amount of charge desired

to reside in the battery after increasing the level of charge.

2. The electrical charging system of claim 1, wherein executing the instructions by the one or more
processing devices further results in:

determining, based at least on the desired charge level, a charging schedule for the electric vehicle.

3. The electrical charging system of claim 2, wherein the increasing of the level of charge is performed in

accordance with the charging schedule.

4, The electrical charging system of claim 1, wherein the first portion operates to output the amount of
charge residing in the battery, the second portion operates to output the uncharged capacity of the battery and

the third portion is an input GUI element.

5. The electrical charging system of claim 1, wherein the increasing of the level of charge of the battery of

the electric vehicle, comprises:
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transmitting a control signal to a parking space charge device that starts a charging, in accordance with

the charging schedule, of the electric vehicle.

6. An electrical charging system, comprising:
one or more processing devices; and
a non-transitory memory device in communication with the one or more processing devices, the non-
transitory memory storing instructions that when executed by the one or more processing devices, result in:
receiving information indicative of a desired charge level of a battery of an electric vehicle
wherein the desired charge level is defined by a user of the electric vehicle via a Graphical User
Interface (GUI) forming a part of the electric vehicle and adapted to display a unitary vehicle charge
indicator comprising:
(i) a first portion indicative of an amount of charge residing in a battery of the
electric vehicle;
(ii) a second portion indicative of an uncharged capacity of the battery of the electric
vehicle; and
(iii) a third portion comprising a slider by which an amount of charge may be
specified;
displaying a charging status of the electric vehicle via the GUI; and
increasing, in accordance with the desired charge level, a level of charge of the battery of the
electric vehicle;
wherein the desired charge level of the battery represents a specific amount of charge desired

to reside in the battery after increasing the level of charge.

7. The electrical charging system of claim 6, wherein executing the instructions by the one or more
processing devices further results in:

determining, based at least on desired charge level, a charging schedule for the electric vehicle.

8. The electrical charging system of claim 7, wherein the increasing of the level of charge is performed in

accordance with the charging schedule.

9. The electrical charging system of claim 6, wherein the first portion is an output GUI element, the second

portion is an output GUI element and the third portion is an input GUI element.
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10. The electrical charging system of claim 6, wherein the increasing of the level of charge of the battery of
the electric vehicle, comprises:
transmitting a control signal to a parking space charge device that starts a charging, in accordance with

the charging schedule, of the electric vehicle.

1. An electrical charging system, comprising:
one or more processing devices; and
a non-transitory memory device in communication with the one or more processing devices, the non-
transitory memory storing instructions that when executed by the one or more processing devices, result in:
receiving information indicative of a desired charge level of a battery of an electric vehicle
wherein the desired charge level is defined by a user of the electric vehicle via a Graphical User
Interface (GUI) adapted to display a unitary vehicle charge indicator comprising a combination of

input and output GUI elements the GUI elements comprising:

(i) a first portion indicative of an amount of charge residing in a battery of the electric vehicle;
(ii) a second portion indicative of an uncharged capacity of the battery of the electric
vehicle; and

(iif) a third portion comprising a slider by which an amount of charge may be specified;
displaying a charging status of the electric vehicle via the GUI; and
increasing, in accordance with the desired charge level, a level of charge of the battery of the
electric vehicle;
wherein the desired charge level of the battery represents a specific amount of charge desired

to reside in the battery after increasing the level of charge.

12. The electrical charging system of claim 11, wherein executing the instructions by the one or more
processing devices further results in:

determining, based at least on the desired charge level, a charging schedule for the electric vehicle.

13. The electrical charging system of claim 12, wherein the increasing of the level of charge is performed in

accordance with the charging schedule.

14, The electrical charging system of claim 11, wherein the first portion operates to output the amount of
charge residing in the battery, the second portion operates to output the uncharged capacity of the battery and

the third portion is an input GUI element.
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15. The electrical charging system of claim 11, wherein the increasing of the level of charge of the battery
of the electric vehicle, comprises:
transmitting a control signal to a parking space charge device that starts a charging, in accordance with

the charging schedule, of the electric vehicle.

16. The electrical charging system of claim 11, wherein the GUI is forms a part of a mobile display device.
17. The electrical charging system of claim 16, wherein the mobile display device is a smartphone.
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ABSTRACT

Systems and methods for charging electric vehicles utilizing Graphical User Interface (GUI) elements.
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WHEREAS, Assignor{s) has invented certain new and useful improvements as described by:
Title of invention:

SYSTEMS AND METHODS FOR CHARGING ELECTRIC VEHICLES UTILIZING A
TOUCH-SENSITIVE INTERFACE

and as described in: {the “Application{s}” - check and provide details for ol that opply}
United States Non-Provisional Patent Application Serial No(s).: 15/848,047
[ United States Provisional Patent Application Serial No{s}.:
[ 1 United States Patent Nols).:
E:} international Patent/Patent Application Serial No{s).:
{the “Invention”}); and

WHEREAS, the undersigned Inventor{s} herchy declares, with respect 1o the Application(s}, that:
{13 the Applicationi{s} was made or authorized to be made by Inventor{s});

{2} inventor(s) kelieves, with respect to any daims in the Application{s}, that Inventor{s) is the original inventor or an
original joint inventor of an invention claimed in the Application(s);

{3} inventor(s) has reviewed and understands the contents of the Applicationds}, including any claims thereof;

{4} inventor(s} acknowiedges the duty to disclose information which is material to patentability as defined in 37 C.F.R.
§1.56, including for continuation-in-part applications, material information which became available betweesn the filing
date of the prior application and the national or PCT international filing date of the continuation-in-part application;
and

{5} alt statements made herein inventor{s)’ own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements are made with the knowledge that wiliful false
statements and the like so made are punishable by fine or imgrisonment of not more than five {8} years, or both, under
Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of
the above-identified application or any patent issued thereon; and
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A\ UNITED STATES PATENT AND TRADEMARK OFFIGE
N

S

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

‘www.uspto.gov

APNPI{JIISIEE;ON 35?(:31)1\]]?1%?1{]5 GI?JII)\I?IIST FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
18/340,781 06/23/2023 664 CF01-001-02-07 17 3
CONFIRMATION NO. 8229
89411 FILING RECEIPT
RowanTree Law Group, PLLC I “ JUULlU“
e MO EORU
Suite 205

Ridgefield, CT 06877
Date Mailed: 07/27/2023

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Jeffrey R. Ambroziak, Guilford, CT;

Carson C.K. Fincham, Ridgefield, CT;
Applicant(s)

Charge Fusion Technologies, LLC, Ridgefield, CT;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 17/826,229 05/27/2022
which is a CON of 17/306,776 05/03/2021 PAT 11,631,987
which is a CON of 17/012,325 09/04/2020 PAT 10,998,753
which is a CON of 15/848,017 12/20/2017 PAT 10,819,135
which is a CON of 12/502,041 07/13/2009 PAT 9,853,488
which claims benefit of 61/134,646 07/11/2008

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

page 1 of 4

IPR2025-00152
Tesla EX1002 Page 67



Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 07/25/2023

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 18/340,781

Projected Publication Date: 11/02/2023

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **

Title

SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUI)-BASED CHARGING OF
ELECTRIC VEHICLES

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents™} for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Application or Docket Number

PATENT APPLICATION FEE DETERMINATION RECORD

Substitute for Form PTO-875 18/340,781
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 64 N/A
SEARCH FEE
O o oo N/A N/A N/A 280 N/A
EXAMINATION FEE
(37 CFR 1.16(0). (). or (a) N/A N/A N/A 320 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16()) 17 minus 20 = 0 X = 0 OR
INDEPENDENT CLAIMS : *
(37 CFR 1.16(h)) 3 minus 3 = X = 0
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16() 0
* |If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 664 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total g i = =
> (37 CF?{ ?.160)) Minus X = OR
[m] 7 - =
E ((ISI;%erRe? .?g(ﬂt)) s x = OR
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
U1] Total * Minus o = X =
% 37 CF?{ ?.160)) OR
Independent * Minus | *** =
E (37 CFR 1.16(h) x = OR
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previou
he "L )

sly Paid For" IN THIS SPACE is |
Paj " i

incolumn 1
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Doc code: IDS PTO/SB/08a (02-18)

e . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 18340781
Filing Date 2023-06-23

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Jeffrey R. Ambroziak
Art Unit 3649

Examiner Name TBD
Attorney Docket Number CF01-001-02-07

U.S.PATENTS

Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns Lines where

o Patent Number Issue Date : Relevant Passages or Relevant
Initial No Code!? of cited Document .

Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where

o Cite No : Relevant Passages or Relevant
Initial Number Codel| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS
Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Aoplicant of cited where Relevant T5
Initial* No | Number3 Code2j Code4 Date P Passages or Relevant
Document .
Figures Appear
1 []
If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS
. .. | Include name of the author (in CAPITAL LETTERS), title of the article {(when appropriate), title of the item
Examiner| Cite o . . :
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), E
Initials No . : .
publisher, city and/or country where published.
EFS Web 21,13 IPR2025-00152
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Application Number 18340781
Filing Date 2023-06-23

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Jeffrey R. Ambroziak
Art Unit 3649

Examiner Name TBD
Attorney Docket Number CF01-001-02-07

1 Office Action dated August 5, 2022 for US App. No. 17/829,412 (pages1-4) D
2 Office Action for Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated August 12, 2013; 15 pps. D
3 Office Action for Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated December 15,2011; 9 pps. D
4 Office Action for Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated January 7, 2013; 17 pps. D

5 Office Action for Application No. 15/848,017 (Attorney Docket No. CF01-001-02-01) dated January 17, 2020; 21 pps. D

6 Website: The Tesla Roadster (first generation) Drive Zero Car Guide—Drive Zero “hitps://www.drivezero.com.au/cars/ D
tesla/tesla-car-guides/tesla-roadster-1-guide/” download date Oct. 21, 2019; 21 pps.
7 Wikipedia (R) download for article title “Better Place”, http://en.wikipedia.org/wiki/Better_Place, dated Dec. 12, 2013; D

14 pps.

If you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Inciude copy of this form with next communication to applicant.

" See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Application Number 18340781

Filing Date 2023-06-23

INFORMATION DISCLOSURE

First Named Inventor | Jeffrey R. Ambroziak

STATEMENT BY APPLICANT

. Art Unit 3649
( Not for submission under 37 CFR 1.99)

Examiner Name TBD

Attorney Docket Number CF01-001-02-07

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[ | from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonabile inquiry, no item of information contained in the information disclosure statement was known to

[ 1 any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[[] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Carson C.K. Fincham, Reg. No. 54,096/ Date (YYYY-MM-DD) 2023-08-04

Name/Print Carson C.K. Fincham Registration Number 54096

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18 IPR2025'001 52
Tesla EX1002 Page 74




Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of faw or regulation.
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Inventor(s): HOJO NOBUHIKO; OHTSUKA YU; WATANABE SHOICHIRO,;
HONDA KAZUYOSHI + (HOJO, NOBUHIKO, ; OHTSUKA, YU, ;
WATANABE, SHOICHIRO, ; HONDA, KAZUYOSH]I)

Applicant(s): MATSUSHITA ELECTRIC IND CO LTD [JP]; HOJO NOBUHIKO;
OHTSUKA YU; WATANABE SHOICHIRO; HONDA KAZUYOSHI +
(MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD, ; HOJO,
NOBUHIKO, ; OHTSUKA, YU, ; WATANABE, SHOICHIRO, ; HONDA,
KAZUYOSH]I)

Classification: - international:#81G11/02; HOIG11/06; HOIGI1/22; HOIGILI3G;
HO1GI1/42; HOIGI1/M46, HOIG11/48, HO1GIL70;
HOIMI0/08, HOIMI0/OR2E, HOIMI0/0568;
HOIMI0/O58,; HOIMIO/36, HOIM4/3;, HOIM4/134;
HOIM4/A38,; HOIMS/137, HOIMS/138; HOIMA/1385;
HOIM4E/1397; HOIMA/1398; HOIM4/38; HOIMA4MS;
HOIM4/S8, HOIMA/SE3,; HOIM4/SET; HO1M4/60;
HOIME/GE, HOIMA70, HOIM4&/74; HOIM4/B0,;
HOIMA/133; HOIM4/1383

- cooperative: HO1G11/08 (EP, CN, US); HE1G11/26 (EP US)
HOIG1IZ28 (EP. US), HOIGI1/30 (CNY, HO1G11432
(EP US); HO1G11/50 (EP US), HOIGIL70 (CHN,;
HOLMI0/05 (CN); HOIMI0/0525 (ER, USY
HOLMA34 (BEP US); HOIMA/1I385 (ER US)Y,
HOLMAI3E (CN); HOIM4/382 (EP, USY; HOIM4/386
(EP_CN, US}); HOIM4/387 (EP CHN, US); HO1M4/48
({CHN}; HOIMA/483 (EP, US); HO1M4/58 (CNY;
HOIMAISAT7 (EP_US); HOIMA/GO (CN); HodMdieg
(EP,_US); HOIMA/70 (EP, CN, US); HOIMZ004/021
(EP, USY, HOIMZ2010/4292 (EP. US), HOIMA/I33 (ER,
US), HOIMA/1393 (EP, US), HOIMA/SE (EP, US);
YO2EE0/10(EPR); YO2EBN 13 (US); YO2PT7O/50 (ERY;
YOZTA0/0(ER US)

Application W02007JP72027 20071113 Global Dossier
number:
Priority JP20060310003 20061116 ; JP20070026245 20070206 ;

number(s): JP20070043154 200702423 ; JP20070066385 20070315,
JPZ20070123275 20070508

published as: EP2113860 (A4). EP2113960 (B1) more

Also AT516610 (T). CN105098223 (A) EP2113960 (A1)
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43) EfRARA
2008 ££5 A22 B (22.05.2008)

(10) B AEAES
WO 2008/059846 Al

(51) EFR%EFSH:
HOIM 10/40 (2006.01)
HOI1G 9/058 (2006.01)
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(57) Abstract:  Disclosed is an

'] electricity storage device which

can be charged/discharged at high

/ speed and have high output, high

capacity and excellent repeating

/l 5 charge/discharge characteristics,
12 /] 3 '] 7 /} l. although it wuses a non-carbon

/ J material as a negative electrode active

———— — /( — A — material. Specifically disclosed
NN RS N RSN RS S]] =S is an electricity storage device
YA VII I IO PO IIIIIITO VS comprising & positive electrode
_;>\;>\,;}X;7\\;2\;}\\;\2\\§»\7}\;2\;\1\\;2\7\l\ > collector, a positive clectrode

arranged on the positive electrode

collector and containing a positive
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clectrode active material  which

18 11 10

can reversibly absorb/desorb at
least anions, a negative electrode
collector, and a negative electrode
arranged on the negative electrode
collector and composed ofa negative
electrode active material which can

0 Rl

substantially absorb/desorb lithium ions reversibly. The negative electrode active material is composed of at least one substance
selected from the group consisting of silicon, silicon-containing alloys, silicon compounds, tin, tin-containing alloys and tin
compounds; and the negative electrode is formed as a thin film having a thickness of not more than 10 ¢ m.
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0. bmA 4mA 1Z2mA
FhEpll | SiOx#E| 0. 09 |[0. 08|0. 05
EHa Gl 2 S i {EIE 0. 09 | 0. 08]0. 07
el 1 AHIE 0. 08 |0. 05|0. 01
LB f 2 aHIE 0. 08 | 0. 06]0. 02

FADHIRDOZEVBHIBNE T, WERDZEET AARTHSL, HIRHI 1B X020
W A A, B0, BmAL/NESWGEIZIE, 0. 08mAhSIZITPRFRA &
PAEIE CEDRLOO | RIEREOBIMEZ4mA, 12ZmALRETHCONT, 7
AR RO TSI, KT, BRI 2mADKETIE, FoHE i R ) i
WK L2,

ZRUTHART, A B = i E P, AR ER B B RSNZE A 10 1 m
LLF o> V- 5 1 38 L O2OAREHOZFET A 2T, B0, 5
mA, 4mA, 12mALKE/poTh, KEBS DI B R E AR TEH 2 LD
RTE, Thbb, ERIVD R N OB BT AR DL TE, T

RIS H AT %G AT AE N TWLEET A AT, FHA
AR AT T DR S E DT LR TERR 2T, ZHUTKL T FERf1
~2DBEET NSAATI, MNLENC AR A BICIV A F U LW ST 5 280
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TELOT, MTHEOE THER THLZEN DT,

[0090]  SEHEAI1 (FUBE 49 p m) 17T, FESE A2 (FAME 24 1 m) OFET /A AD
503, BIAE 1 2mADEROJBER BAKELR->THY, LS 7R EET /A A
DGO, 2, ERRFI2OHEE T SARZBITHLAMDIELD A 1 mTHY, F
B DEET A ADARRE I LG @D Tefe D ThhEB 2 Hins, L-33oT

BROIEIMNES e mEL FRAFELNZ SR ol

[0091] WA IBEO20FEET SAATIE, BEEL (s PRSI~ S LIREE)
2. 75~3. 75V EmBE COFEMFEN AJHE CHHIEND | IEMTEYHE s L OVAlH
TV DTG R A N2 R O BT A RIS E 3 X — BT
ZEWBARETH D, Flo, AR D E BT HNARATHODARRIIEAR10 p mEL T D
W TH D, o T, AR TIL, EET A ADEEBLE/ b &2 [FRFZ
FLTED,

[0092] (SHufz13)

LIF IERAs)E (7% 7= DA FEE 1 & RIAR D TR ZN T A A ERLL
77
IERARERCT S IERTE M E & LT AL PSR (4) TRENSE /v — BT DRE
P2 —Tho o EEFELZATOLARMEYR)~— CUTT n R ~— &
9B) AV, 2O g KR w—X, A=A T ra—il FhIF T IS
ATHNRF LV IGE N LT A1 (5) O 5y 7 M e A T DA A& ik
A SEDHZETIA THRLT, 20 7 IR~ — &, Bt 57 754115000,
PRI RS R 200mAh, g Tho7-,
[0093] [fk4]

(4)
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[0094]

[0095]

[0096]

[0097]

7 AR~ —37. bmgd T BT L7 Ty 7100mgla ) —IZIEAE L, SHITRY
TR A T L 25mgE N TRA L, IEREFIZTEL 72, ZO1ERE#Hl%
TR AN HIERE TR FICE S L, B, DAL S.
SmmOPBPITITOHEEMIL T, IChnE CE BN OB IRZERL7-, =D
L3 IF BRI 0O B A TR F BRGS0, Bmgem” | IFRRE A IL90
pm, FARFRGR A 21320, 14mAhTH-o7z,

(€S iEY)

LU N o ERRFERE 2 V2 LIS L B 1 & R S iRIC K0 BT A A%
L7z,

M2 AT D IERIE M & LT AL ARG R (6) TRENDE /~—HALDAE
RN~ —=ThLTV N EHT LA~ — LI T ISV IR~ — 1295
Ve iz, Zo7 T R+ —3 ALEE A7) TRENS = /v — (b EWET
VINVEG S BRI G T OREIR AR T O 28T Lo THRLL
Too ZOTVHNRY = —I1L, FE5) oy 8 #J100000, B KA & 110mAh
S g Thoi,
k5]

(5)

o) S.____s
L)

FYANIRY7—37. bmgk T BT LT Ty 100mge ) —ITERA L, SHIR
VT 7 AT L 25mgZ N2 TIRA L., IEMEFIZFRL -, —o1EmES#
BT VI ML H EAE B IR FITIERS L, B2 L, R EELS
- SmmO BRI T BRI L C, EME EEEREORE R ERILT-. =
D e ERRE Y E OWATE R IE R 57200, 5mg,/em”, IEARE 139
0 pm, IEBBGRARIT0. 08mAhTH-77,
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[0098]  FEEFIZ~ADZET NARZDONT, FIERENZIT 72, BB ED

AT, 0. BmA, 4mA, F/2iF 1 2mADO B CEBIFEHELITV, B LR
MBS, 75V, K FIREM2. 75VEL, BN IR L ORER I RER 22U

ENLNELTT-T, FEEIRIERFR 1T, B 7%, ROMELZ BT HETD
R TH 5, HEBERIERFRE I, R 1 O FELZ LG T HETORENTH
%o ZOFESE A BRI L | 30l H OB SR A wE L, ORI
R R T,

[0099] [#2]

FHEEE (mAh)
0. 5mA| 4mA | 12mA
EwFl3 | 0. 15 [0. 14]0. 12
EEfl4 | 0. 09 |0. 08| 0. 05

[0100]  ZR2HBIRDZENHLIEA T, FEhull 3 LOADEE T A AT, Bl
230, BmA, 4mA, 12mALKEpo>TH, K OFRMEER R T&nZ
EDHERTET, 705 {ERIVL RN NI DEET NARE RS 2287
o FIZ, FERBIB~ADEET A AT, MR GBI LV AR 0 L%
ETETEY, N THDHE THENTNDTER DT, ZOFERNL | W LiE T
W BEZR E L A% FRRE I L L CHW B A T R S E T A 2D
BNOLZEE R TET,

Kz, P E CHOMALIEC TR AR O MIT, IR SV L EBIC A &
THY, IO B TOBIFEATREICT DL, —HE AR TEAECE L&
BT AARFEND,

[0101] (Shfsn)
AEfEHTIL, BRROE L TEMOE I 2O BRIz SV TR L,
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[0102]

[0103]

LI OBz I A fER LT,

PR BRI (R mAE11. 6, RIS (Ra) 2. 0 pm, JEA43 pm) % H
VN, FEARINEAZR S VEIC LD 2o RICHERRR LY (S10x) DEEGR LA
fid (J276 ppom, b Kemiff4. 2) &Lz,

ZDIHNTLT, ARE B RS ARRED D72 ARSI K215, BRI 0 FiE
XA IR R 2T T o7z, B - IUINEE A O RTIR OB THD, 2
FIELTHIEI9. 9999% D7 A3 4 Jg ((BR) il fb =R 2e i) & vy, Ege
Ty N —NIZHEE99. 7% Dk A A (H AR () B 235 AL CHZEE3 X 1
O "PITHIELT-, £/, ARSI 4 28 70— A0MEEEEZ8kVEL, =3y
TarwE500mA& LTz, BRBIZAER  dOEXHR P HTIC L0 Z 73 AT L 7ot R At
HDOSIEQOEDFEINFENT:0. 6 Thotz, ZOZEND, AR T DI H:E (
SiOx) OxfHIF0. 6 THHZ LIz,

Wiz, LRETHRON-AMBOREE, LT DI U THERR L7z, Lal&mUITE
TERL7- AR AL B3, SmmO MBI B S L=t o0&, VT
v L4 g (IR 42300 0 m) DO 5 iRER | ZAVER) T L i — b s L
— & (20 pm) ZN LU CTHIAENE L TaA LRI R T A AAERLUZ, 2%
BT ANAALIBFME LT, Zo&E EHEO. 5mA, FREEL. 5V, BLOF
IREEEOVELTz, ZOFEAEICEY, FEME rIHe e A4 S0, SmAh (B Hifd
BIZVFRL. 3mAh,/em”) THY, FHEICH 5 LRV R AT ¥4 #2310, 5mAhT
DO EfERLI,

BABIZ, LT OIIZL T, AMOSOCEFFE L=, 7nbb, AIzs L T
MIFEEZITV, WRIZ, BRALFZM TR EIZIVAMRDOSOCERGHHE L=, BRIz
 ERETHRS AT ARBRFE R IC B AR IS, AP R (0. SmAh) ITH Y
THRA2. 6 u mDVFT U L& JEEZRAFEITLOVEIR LT, 7235, ARRO R mICAS
SNV T UL A EREIZRE LT ARSI, A3V TN
AR R TR E AU, EBIT, BRI T B O AR (R4 B 13, Bmmd
MARRICHT IR EEBLI2b08  VF Y L8R (JE5300 pm) b bl sz, &
R —F e/ THRNAISE CaA TG E T A ARz, 2L C AfDSOC
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[0104]

[0105]

[0106]

2350% (FREESK O, 05mAh) LD ET, 0. bmADFEREF TIHEL, 7RI,
TR BIOEMEIZIT, FEHFILEFTS DE v,

ZDEHTLT, ADSOCHHEE0%ERLETHBELIZE , A BZFEBT A R%

ML . SOCHIB0% DEMEAST-, ZDEEFLNZAMDIEANL 1 mTH-T2,

T A ARE IO EABO WA i A T2 D OTE W B i 35 KOVERE A 52
R EFICARE L, AR A% & SITR I AE 2 T2 DA, 1 & Mk
FHRICED IR AR (A— 1)~ (A—T) 2 ERLT-,

2%, EADIEA45, 60, 70, 100, 125, 30, L35 u miZ, HIERB A (L
FEAE1700m’ /g, FIPE 7422 1 m) 100mglZ 45, & TaEh el Tor
VIV T Ty O EIAE, FENR20, 30, 35, 50, 62, 15, BLU18mgic
BEADHZEC IO,

ZLC, bRt ehsni-AlmiEE RS IOV EmRE IR (A—1) ~(A—7)E T
L ERGILEFREO T EICEVFER T ASAX(A—1) ~(A—T) ZFRLT,

BT NAAA—LD) ~(A—TIZDNT, FIEER M ETT 72,

FE B RO MY, 4mA T IX12mADEBI BT, I£E FIREITS. 7
5V, I TIREEZ. 76VEL, FEKE T H# ., OB ZHIGT HETORERIE
IRFfH], BB LN TS T IRDO B Z LG T 2 F TOREIR IERFIL, ZhEh

e LT, ZOFFEZ 3N#IKL | 30 H O MER EE FRMEBER mELT,

IS DFEMRE R AR IR FERICRI IS, & ET AR IEARE
BROEA BIORZFDOHFZTLHEH L,

[#3]
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[0107]

[0108]

ii%;g AHEOES | EEOES ﬁg;gé (;‘;ﬁg Bl
o m | w0 B G s
A-1 9 45 0. 08 0. 04 5. 0
A-2 9 60 0. 08 0. 04 6. 7
A-3 9 70 0. 08 0. 04 7. 8
A-4 9 100 0. 08 0. 06 11. 1
A-5 9 125 0. 08 0. 06 13. 9
A-6 9 30 0. 05 0. 01 3. 3
A-7 9 35 0. 06 0. 02

TR T IO, BRMHAMA TEET A AEFTIE LA (FHRDE A H3
ARRDSEAOBELL ETHDEET NAA(A—1) ~(A—5) T, IEMOELN3
BRBEDIE LD BEAN M CHDHEBT SAAA—6) BLO(A—T7) LH~TC0. 08m
AhDEWEFEREDFFHIIZ,

YL EDZ NG| TEARDIRE LD ARO R A DBELL ETHDZ LD ELNZ &N
Dot ek BET ANAA(A—1) ~ (A=) 1%, IEMA RS0, 0SmAhTHY, A
MR B3 IEARS B 26 L Tl & O r[ R 82 A L QAT BRERIEiE
ZEIT0. 08mAhTHD,

F/o, BITE12mATE BT A AL TIRELTZEE  IEARDIE S DS ERRODJE A
D105 LL B2 B THHEET SAA(A—4) BIO(A—5) TiE, IR [E 2 D3 i
DRHDIOGARMDOEBT NAAA—1) ~(A—=3), (A—6) BLU(A—7)ITth
NTEBREPESNDLZERNON T,

REGCAMELIIGE CHRARPRLNLEIZEE, MAEREZAL, 1D
BRI ECENZ S BT SAATHHEVIZEEFRL TS, T 78bh, BEF
NAZRNEBIZ A BEDOT =4 BIOW T A B RS DENTEDZD, A4
DARENE B LOPEHE BN BT A AR T2 LR TEDEE 2 5ND

s}

PLEDZEMD, IERBDIEANPARRD R ADI0fELL L THhAZENIVIFEL W&
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[0109]

[0110]

[0111]

D3onoTz,
(SN f16)

ARGERE ) TIE, ERO BRI OV TR L7,

FREOEMREE R (B 1) ~ (B—3) 2T, FEaf1 & FRO F I, &
BT NAZ(B—1)~B—3)Z/FRLZ,

ARMFEE AR (B— DIZBL T O HIEICEIOERIL T,

ARSI, EAERE (LR mEREL L. 6, SR EHS (Ra) 1. 8 um,
JE 443 1 m) Z vz, ZO8TE Bio, REA/SOZY 7D, BEEOMERNS05
FZ R T2, 2D I T, AR B AR IS L OV O/ D RS E 7R & 15 72

REA/RyZV 708 LR DINZL T 27, HAELOA T ORI Va 52—
oM EERMEII%) ZH N, F—7 v b E DR DEEZ 7TcmbL | TV %5
Oscem T ALYz, BZEHRPHSTE 1. 1Pa, HUINE ) 1kw, 3L ORHRIRE K] 1RF
&L=,

B Als E RS TR (SEM) I L0 U fs 5B ARRITIE 40, 3
p mOER T ->7z, K1 3IFAME RS 3DIE 7 7 [n Wi OB 5 E Th b,
PN 1412 AR5 2 AR B AR 538 ORE (A oD J2 4 7 Trl Wi O BEIMBR G- 2 T D,
B 14755, AREEEEIND 3 Can D FARHNTE D& thi (Luifi) 1<, SLAEAEHTSE 200N
MBS D80T, AES2 TH LB TR SND ZERAHNTH D, Fz, FkiE
B2R M DR ML, 4Tholz, AMS21E, Z DR AMEEIRS3E D
M2 FF BRI B 500 ¢ AMBEEARS 3R E O LR FIZE EASEH
77

WIT, ERiTHEbN - AMmOEwZE, LT O THGRL 7=, ERt&RfkizL
TYERIESN - AP E R Z EAE1 3. 5mmdO PRI T DikEEL-b oL, VT
v L4 R AR (R4 300 11 m) WA MREE | SRV ZT L —bhbhi bt s
U —# (7420 p m) %0 L Ot il i S8 Caq BB E T A ARERILT, 2o
HBT A AZZRIAEL T, ZolE BB, ImA, EREEL 5V, BLO
FIREEOVEL 7z, ZOFIEAEICED ., F5 B e n[ % 830, 44mAh,cm”
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[0112]

[0113]

[0114]

[0115]

THY, TIUBIZHEELROARTHA R0, 03mAh,/ em” ThH 2 L &ML,

WIZ, BRBDSOCZES0 % IZHHEL -, T72bh, AFTEIZIY, JEAL. 3pmdY
FU e BB QMK IMIZIZ L2, 22 A3, SmmDO PRI T O &
WL CUT o Lb)E Al LOBIEBRORE R R L7, 703, Ald £
ARG SNV F U L gL, AlE B IR L < THAMRIZRIE L, A
FRs Tl (VF 0 LT Svh, Fizo, ZOVF U LR E eI, ARO[ 812
AT, SOC50% ECABSND ABEREIANY T 58 ThHD, SOCHERZ D
AMREA1X0. 6 1 m CThHo7z,

FUBFEE R (B—2) 1%, LA FOFBICIOERLT,

R ARICIE, RS (LR TR 7. O, HAFEL RS (Ra) 1. 24 1 m,
JEA15 pm) & iz, ZofiE Blo, ERREFUAEMTREA Ry ZY 7L, BE
DO AME IR LT, 205U T, AMREERS IO HA
RS A 1572,

BT Bz A T WEE (SEM) [T X022 -4 5. AlIT)E 0. 7
e mOENRTh-o7, AR mOLRIAEIL7. 1 Tho7z, AROIRMmITIL, Al
LEBRFMOMNMAIEE EMICHBENTNAHD T, AR ERE MmO 22 mifd
RSTIR - i = 15Y ¢Vl

Fio, AROR B FRiE RO IR OB LA, F i I BE s al i
0. 53mAh,/em THY, FHEICH 5 L2 R ¥4 230, 04mAh,/cm’
ThHHZEZMER LT,

WA, ZRAEEIZID, AR EIZREAL. 6 u mDVT U LEBEEEAL, 2
W&o T AMDSOCES0%IZHIEL 72, SOCHTHE# D AMIZAIEL. 4 mThH
7z,

PRRRESE AR (B — 3) 13, LA R O F A IR,

AMEBRIZL, TR (hFmfEl. 0, Sl ¥R mME Ra)0. 12 4 m,
JEA15 o m) &AWz, ZofE Bic, ERREFRIUEHTREARyZ) 7L, B
DRI DB 2T LT, DXL C, Al E RS LORs) B 58
WAEJE A 15372,
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SO ARE EEAE 7 BAMEE (SEM) IC VIR LI R, AR A0, 7
p MO FRETIHoTz, X151 AR K6 2005 25 [ i ORISR 5 H5.Ch A,
1612 AHR6 1 & AR B IR6 2L DOFEE R DI A5 MW OB 5 B THD.
X160, Al EIRG 2 TH D ALHIT D K i, i SEFRTE L m oI B TE
TAHINT, A6 1 THAHMIEI LS NAZENHLTHS, F/-, A6 18 m
DI KB, 1ThoTz, A6 11X, FoORmPAAMEBRIRC 2K mOMNEIE
FEFEICHHLT 20 ¢, AL ERR6 2R O LR ST MES SN,

[0116]  Fiz, AMOREZ FFRl FERO IEICEOfERLIZEZA | SR FTREZ R PIIAR
0. 53mAh,em THY | FHEITH 5 LA R % 230, 04mAh,/cm’
ThHIE TR LT,

WIZ, ZKAFEIC I AMERIRICE L. 6 umDV T AEEBEER LT, 21
W&o T AMDSOCES0%IZHIEL 72, SOCHTHE# D AMIZAIEL. 4 mThH
o7z,

[0117]  FHEFAAB—1)~B—3)IZOWT, BMEABNMEIT7-, EET A
A(B—1)~(B—3) X, IFMAREN0. 08mAhTHY, IFMRZE % L T4
RO AWK R AT AR AV, ARA B IEHRA RIS H0ITRE0, o

T ZALDOEET A ADMGR A B #IZ0. 08mAhTHD,

FE B A ROFAMIL, 0. 6mA, 1. SmA, Z/2E3mADEER I INET, TE
EBREES. 75V, ME FIREE2. 75VEL, FedBik kR de & OB R kR
EENENL53ELTHT o7, FBIRIERERHSIE, TR T ROMEZFIAT S
FTONETHD, FENRIERE RS, HEE T, ROFTELHATHETORE
M ChD, ZOF L SEIFVIKL , 3B HDOMER Bx FAEA e Ui, 5%
FAUTRT, 2B, AT, FEET A RACBIFLAMO LR35,

[0118] [#4]
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[0119]

[0120]

[0121]

[0122]

43

PCT/JP2007/072027

—3) DVTAUZRBNTE,
SRR O FRAEAL. SMifcliSM&k%b\%ﬁf‘%\
R EORD D BATI R B R LT, B
SMALWI REBFITINTIY B A7 Rk %

FOB—2)1. 1F
DIT, ZET/SAAB—2)1

(AT

BRETR B THH0. 08mAhDOR

EET A A HBERE (mAh) ki
éri*\‘lh‘é‘ y E‘ SERY —E'

(B R ) EHE B 2B i fE I—
No. 0. 6mA | 1. 8mA 3mA

B—1 0. 08 0. 08 [0. 07|11. 4

B—2 0. 08 0. 08 0. 0B8] 7. 1

B—3 0. 08 0. 06 |0. 03] 1.1

BUIRT I, FIHRERFOBFANO. 6mADES %é‘é%‘/wx(B—nw(B

BIFsT, F2, K
Fia 7 NAA(B—1) 3

7‘7‘-":':’

(N EEIEEJT/\/(X(B_

RLTE,

DN HET A AB—-1) BLO(B—2) Tk BRI C S HCHE
LIzt CORMB EDMEOIND 2T, CNBDE BT /S A AN E A B CHY Do H,
TR END Z LA BT 5,

T AADALE—F LV ZERE LI 25 BET A2 (B—3) ORI
TR (B—1) OHUELDE 304 — 28, KEMETIho7-, BET /2 (

— DX ASSMNIZEET A A (B—3) LXK THAEZ LMD Aol
RIFE REST DL LT, BFET AARADAL Y —F L 20ME T2 7 805
ST,

VL EORE R0 B TZ0 O 0 — B33 12 R\ AT S G B 45
TEDIERFM B 5 T3 532810 0 mPLF OB FIV AL, &l
DILREFHIBLL EAFELNZE DS o7, ZAUTED | B T I e
NWISEBT NAA TRDOEAREX v/ S 2 PMELILA LD b o7 X6
7S AAD IR KIRITI B9 5725 | A £ HRHIZ 100, F3 L0 k)
EJBIANRY Y SY/ Rl
R B 7)

L. 3mAELV) KB

-
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[0123]

[0124]

IEARTE I R o AR = — & W= S2 a6 3 & [ U R g g 2 FH D 2L
S, FHEFI6DHEET AR (B—1) LAKRIZEET AR (B—4) 2FR L,

F7o, IEMIEWE I ER T AR e — % W S B4 &[] U IE AR A%
WAL, EREFI6DEET SAA(B—1) LFIRICEET SAA(B—5) Z/ERL
77

BET A AB—D) BLO(B—5) T2\, RIREREMAETT -T2, FEHCE
HEOMIL, AREBRMEIAMA, £E ERELE4. 2V, K& TIREE2. 75Ve

L. BN IEIRES K OV ER IR 22 e i1 53 &L CP T o7, FRmRIEREH]
Eld, FREMK TR KOMEEZRIGT 2ETORB T D, ZO T2 a0 IR
L. 361 A ORGERE& T B R &L LT,

RONI-FMEREIL, HET AR (B—4) THX0. 14mAh, #FET AR (B
—5) TIH0. 08mMAhTHY | KA BWIDEE BZAFHLIENTEIZ, 7bb,
WO AT BN TS IEMRIEWEITIEE R Z 255 SRR mA Bz A
L. 2 o HORHEIC BN D EE T A ABRRONT-, T, ERGHE ThoEk
BT A RER H L AW, HHERICHARTERERTHY, 1 omE/ T TOEEE
AMERIZT A2 e b, — AR CTHEAMICE e E BT N AARTLNTE,

(S Hi 518 )
RIESEH T, FHEBT A AR O AO SOCIZ OV TRET LTz,
BB, S GRS EmMERa=2. O um, [E443 um, LERME]

23072 (A7 pm, IR HFE4. 0) ZAkLT-. Z0dHIzL T, AMEE K

BLOBIBD SR ANBFERE K% 1572, AT 2O IR ARG R 2 it 4528
TITo 7z, BARINBGRAE DRMEITROBOTHD, 7846TREL T, MAL99. 9999
Y% DEEFREIE () Bl AR FEa ) & TV 22T v o/ S —PITHIEE 99, 7
% DR A (A ARNEE () ) 28 AL TEZEE3X 10 PalliiE Lz, £/, %
PRI T 58 -2 — A0 N E 28k YV, =Ivala500mAL LT, Al

TR | dOEXHR T IS LML EE ST L7 A . SRS D S1E O D IS : O =
1:0. 6 B/ L) CToolz, ZOZEnb | Bzt i b E SR (SiOx) DOx il
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[0125]

[0126]

[0127]

1%0. 6 THHZEI ST,

R, LR THRbNIZAMmOE &%, LTI L THgR L7, ERE&RIUITIE
CYERIL 7= ARSI (%, 4813, Smm D PRIRIT T h kX &rLi=b &, VF
v A4 R (R4 300 1 m) Wo7ed%ME%E | Z AR =T L —mnbhi b3
L—% (JB520 1 m) 240 U TRHAIALE L CaA BB T A AL ERL T2, 2%
BT A 2% 3R E LTz, ZolE B0, bmA, LREEL. 5V, BEIOF
BREEEOVE LTz, ZORFEICEY, Al a7 I 2032, ImAh (A7 HFf
BIEOOARA R 1. BmAh,/cm’) THY, FHEIZH 5 LAV R ATFAEEIT0. 5
mAhTHHZEEMFELT7,

ARG RF]TIEL, BT L TR B2 TV, DV TSI ER TR EICLA
MWDOSOCEFIEL 7=, AMSOCITSENEF1 & FEED HEIC Lk,

HARMIZIZ, ERE TR AR IR B AR, Al i%E & (0. 6
mAh YT DR A3 p mDOYTF U LG & @ % A5 EIZ L0 Uz, 7238, Atk
DOFMNIAEF SNV T U L& m L, Al EAREICIRE L Th AT S
BRRIZ IV TA r[ i s 5y h3 i dE (VTF0 LT ) STz,

51T, FEMRA TS B 5 OB R E 13, Smm D [MRIRITF Bk & Rl
7ehDE VF U LR JEH300 1 m) o72ox e B 3L —& & A Txim]
SECaAAREET NAAZERLT,

ZL T, AMDOSOCHESBITRIEELDHIIIT, 0. BmADE RN CTHTER 7

B, ARRICE, RERRZ L < AlDSOCE20%, 40%., 50%. 70
%, 80%. 90%, 0%, FIIFX10%EE X T, LA (C—1)~(C—8) %15
7o, 28, AMESOCE20%, 40%. 50%, 70%. 80%. 90%. 0%, £/213210%&
TOHEODTEBEREIT, FNEN0. 42mAh, 0. 84mAh, 1. 05mAh, 1. 47m
Ah, 1. 68mAh, 1. 89mAh, OmAh, £72130. 21mAhTH-7-, F/=, EFESO
CHEEHDOANE(C— 1) ~(C—8) DIEAF, TNEN6. 8um. 7. 6um, 8. 1u
m,8. 7um, 9. 2um, 9. 6um, 6. 0xm, BLU6. 5umTHY, NTFNH10
mPd FCholc, 236, B —F B L OEMEIE, EuF L 0OFEET A ALR
Choz v,
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[0128]

[0129]

[0130]

[0131]

F72. SOCOFIEZ L (AT LTI R E B L OERIL T EZ L
IRV B (JEAT 1o m) 23 S AR IR 2 I 2 BASK  FERE B 1 & [RIdk D 05 i1
SNEBT SAA(C—9) ZAFRLUT-, 28, 2O AT, [ RO30 %I04 5
DAY DFEBIIRZ T~ TR | BB T S A AE RO A OSSO
CEHEHE F—3830%L1L77,

FRCAMRFEIEAR (C— 1) ~(C— ) Z WD LS, FEafil1 LRk 5 iEIZED,
HBT NAA(C— 1) ~(C—) &R,

BETRAA(C—1) ~(C—DITOWTC, EMER BROFHBL O v —F
AR 24T 272,

FEREER BOFEML ., AmAOEFE TEBIR T HEEITV, FTE LRE
BV, it TIRE2. 75VEL, FEMR LRI LUV ER IR B ZENE 15
LT T o7z, FRBIRIEREEIE, TR T %, IROBEEZR ST D2FETORMTH

Do ZOFEN A 30K | 30 B DJCEA Fa e R R s L,

T/, AL F AR, A AR, TR R T
B ORCRIRRE T T o7, WE SRR, BAIEI S 12D U206 L 0mV . i cipA 10°
~0. THz T, AL OHzDA L 27— & Al Z w2 I - T2,

B TV EBET HNAADALE—F AL EET NAADOH I FHEZ A
HZEDTELRIETHD, I ZITH R T NAADA L —F ADINSWIGS 3
BT A AIEEHTHY, S FEE G D HIRL, AU B —F U APKE
WIS BET A RLEESUTHY, SR LN SRR TS,

AR A BT R, 7RE, BT, T A AR RN (TEBLEL 1% o i FE I
) DAENESOC (%) . BEOT HNARFEBREDAMDSOC (%) b7,
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[0132]

[0133]

g g | BT ORI | BET 2 g q 20 | g7 20
) D RENO |\ TonmEE | A r—Fr A
No. RBSOC RESOC | " Ah) (©)

(%) (%)

c—1 20 24 0. 09 5. 0
CcC—2 40 45 0. 10 4., 4
CcC—3 50 55 0. 10 4, 4
CcC—4 70 75 0. 10 4. 8
C—5 80 85 0. 10 5. 1
C—6 90 95 0. 10 6. 2
cC—7 0 4 0. 08 52, 8
C—8 10 14 0. 09 10. O
CcC—9 -30 — 0] —

ROITRT IS, EBTSAA(C—1)~(C—8)1Z. 0. 08~0. 10mAhDF Sk
EREZRL, FET NAREL COBER #RTHIEN T, ZOBBT A2
DFEJLBRRFOBEIL2. 76~3. 75V THY, BLE3VEL L, feknER —EE
T VAN TERBEMRON, T35 SEE CIETTRE . 4 &
A9 DEBT SAABELIIZ,

BT A A(C—9) TRIHBARDELN/ 237208, 2, Ao R
FEICHNT 5L Bbhd, >0, (ERNESOFEBLZ LD, BRROR ]
WRBEELTHESR, ET AN TER o lonb L BN, 7235, HETA
AA(C—=1) ~(C—8) T, VI NHAMmDOSOCTEIBFLIT 1T, ARRDOA T
W R 2T O BT DINBEATT2728 . B TR R R BT,

Fo EERT AR HBT HAMD AR 2. 1mAhTIhH o7 = ik, FE
WHEOMMARIEA~5%, THRLLEBT A B TR BB D QRS
OCDANTA~E% ThoTe, ZOZENE, HET A AN BAMSOCHR0~95
% COHLLEN, MIEEIE2. 75~3. 75VE, BLF3VLL EOEBE CEHIET S, &
TEOEET NAABRLNLZ LN Dh Tz,

E/2, KEORERID, FET RAZDA L —F L ZFAMOSOCIT KX ARTEL

TCWDZED DT, IR DO AMSOCH20~95% ThAHLET N A A (C—
D~ (C=6) T, A —F 22036, 2Q BL FITICF L, ZAUCKIL T, Ao
SOCH20% LU T THLEBRT NAA(C—T) BLO(C—8) T, AP —F L M
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[0134]

[0135]

[0136]

10QLL REBIR LTz, ZOREG, BET
Dot A E—Z U APNE, MR T SAADFL NS ZE N o T,
B, MEREDOHGR TSR EBT N AA(C—DITEL T, T —F
VAPEIA TR DT,

WIT, EETNAA(C—1), (C—3), (C—6), BLO(C—8)FHT, FTHE
RO RERZAT o7, FMERIML, RIEBR4mA, 7E LREES. 75V,
BLOWE FIREA2. 76VELT, Fio, Al 7% ROBEZBRGTHETO
FEERIERF R L O, JB#K TH . ROFTEBZBAGT 5 ETO SRR LRI
FNEN153E LT, ZDIH T FEES0OR#IR L2, O B R Z 6]
TR BLERFAZ V3300000 FCHRBRE DKLz,

EREO#DIRURERIZIB T, FEHEZ S00BR R I SR BT EAO.
SmA&EL72PISh, LRt & ARED G- TR TR ATV BBl H DHES Bx kK
72

Z ORI URARBROFE B2 1 7R, 17O Sl = i, flnlocE 7
BT DA AT TRO LN B R BO I E H B TRLIEBDTHD,
K175, EET A ADFEFCEAR) IR R, FET AAADOAMSOCIZKE
MEIFLCWBZER DT, BRI, RACEROABSOCH20~95% D
HIPHN CHLEET A A(C—1), (C—3) BLO(C—6) T, HIELITHNS
000IF DI AL T, FEHMFFENE0%LL ETHHDITH L, FHERFOAMmSOCH
10% THLEBT /AR (C—8) TIL, MOIKL I3 3000 DIRF 5T, A mAfERF
HH20%ITIET L, #0ILURHER KT 42528030007z,

LLEORERDS | @A EE2A L, D3> ke SO TR IR URHE I B AL
ST SNARDBELNDID  FET ANAAOTE BRI BT HA
0~95% MBI TN L3,

(TR HI9)

EABE DY 50 o AR ~— 2 F 72 FE 0 31 3 & [R] U E AR i PR VB B
A FEN 1L OE BT NAA(C—3) EFAFRICL T, HEBT A A(C—10) 2 /F
L7z,

IRARZDAMEDSOCH20~95% Th

MROSOCIE2
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7o, IEMTEWE T Eil /ja/m“)v~z%ﬁ%b\t%ﬁﬁm&ﬂbmﬁﬁﬁﬂi%ﬁ
WHLIAN, FEBI 11D E T AR (C—3) EFEREIC LT, EEF X (C—11)
AR Tz,

[0137)  #HET A R(C—10) BLO(C—11)IZOWT, LA F DI KB Z S0 %
o7, FRIE SN, FILBERMANA, KB FREIT4. 2V, BLOWE
BREEIE2. 76VEL., B T OB EBAT 2ETOFBEIRIERE 3 IO
BB TR RO RBEEBAGT D ECOMBRIEFRNIL, Z 2N 145807, —0
O ST L | 3] B O BB Rex TS A Rl Uz, F O R
TAA(C—3) DREREEBIZRBITRT,

[0138] [3k6]

s ZBT A M | BT A A RERD | EEF A R
BETSAA | ) 0akESOC BIESOC DRAEAE
No (%) (%) (mAh)
CcC—3 50 55 0. 10
C—10 50 70 0. 40
C—11 50 60 0. 22

[0139]  &HET AA(C—10) BLR(C—11) Tix, EEFSAA(C—3) INE 2 B
RO, SRBOFEET A AT, FIEFRFOBEEN2. 75~4. 2V, BLE3
VELETHY, ML CEI{ET D2 b o7,
BT A A(C—10) BLO(C—11) Tl IR THIE R 2 V-84
EIRBRIZ, MR, > BRI )RR KOTSRS 57, /e
B, #HET A A(C—10) BLO(C—11) Tk, AMSOCH50~T70% D iiPHc
T ETT 27203, AESOC320~95% DRITAN ThiuE, Fand FREDR: 5
PEHND,
[0140] (Shml10)
ARFEREHF] T, ARREE RO IZOW TR LT,
JEROBNREBR iz FRINEE TR I | B EESR (Si0x) D385
PR LRMBR (723, 0 p m) 2B LTz, BURRIE 72 O T LA A R 2 2 - LG
Frolz, BFRMBIEE OZRIHIROME) Th, ZZEWLE LT, FEE99. 9999%

E
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[0141]
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[0143]

DEEFR AR (R Sl EE L AT & vy 28T v S —PNIZHIE99. 7%
DEEFEH A (A AT () ) 238 AL TS X 10 Palzfii& LIz, £/, K5
AT DB — 2D NMEEEZSKV, w3y al%2500mAL LTz, £l
B | HEYEXHR T I XV E o HT L7 R L, Al DSi0L D, Si:0=1
10. 6 (E/VH) Thote, ZDZED, Atz ol (b iR (Si0x) OxDfHIL
0. 6THLHZEN -T2,

RIZ, B CRbN-AMOEREE LT O CHGE LTz, Rtk RIERIZL
TEREn-ANE, V-0 L4808 (JEA2300 1 m) ChHxmEz, ZUER) T
L= b7 5L —F (B 420 pm) &I LT mEE L T A TUEE 7 /N
ARENERIL T2, BT AR 3AFEUE L2, 20L&, EHE0. 1mA, L
PREEIEL. BV, BLIONFIREBIEOVELT, ZOFILRIZIAUIT, FEHFE PTREZR Al
HEIF0. 72mAh/ em”THY | FEHBITEH G- LAV RN 130, 22mAh /¢
m> Tz,

ERtTEon AR, FRIEZOBERTOBREDE )TV LG E2N
D, SERKEERRE, 7720 HSOCHR0%DRETHS, AMOSOCE T, EET A
AARRRELTTIARL, AMREARO AR B2 R8I ThY | AR 7
B ORREZ100%EL T, M AE RIS T O REREOREZEH 2 FTRLULET
%, LIZH 2T, SERICHES I IREEDSOCIZ0% THY | fili SRR DSOC
1£100% THD, 728, AMIEWE DOSOCH, UL Fohikickoskbonsg, VFy
LHAETO~1. SVOBNHIPHIZI T, ARAE RIZR L TO. 2CA (BIFHEIR) T
FESETGEOABD B BEESOCHH100% (M FE) ThHhHEEFRL, ZDOF
BEZIVELL TSOCHOMZEROHZENTED,

ARERHTIE, ERETHLNZAMEMMIZIEAS. 0 u mDUTF U L@ m i 784
FEIZIIBEL TRMOSOCEBO %IZHRME L7, 72k, Ao K iz z&ag szl
FU L& B, A AR EE L e CHRMITRIN S L, AlGH 7 E (VT
LFE) SND, e, ZOVF U LFE R, Ao R AW RICNZ T, SOC50
%ECABINDABERRIH Y TLETHD. ZOIHIL TRLNZSOC50
Y% DAL, 4. 5 p mORBIREAZH L Tz,
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[0144]

[0145]

[0146]

Eﬁ

ERE OB (R E T2 LISL SRR L& [FER O FIEIZ IV EET A REE
BTz, 2L, LRl ARREBARIERIREZ LT, UF R FAMREER (D—1
)~ (D—7)&Hv 7=,

FEE AR (D — 1) 121t R0 RE2H T 2850 (LR mFEL. 4 Z2H0, -
DOBAMREBMRIT, TR E RF— O oXTHZLCIVERLT-, RF—r o
X, B 20 ¢ mOEAEHTE FIZ R AT T A AN B L, 10 u mBD/3F—2
DIHER M D9I2% % HAH T HENALE SR AT~ A7 % I 8l Ror
VAN AV LEFEN, BURL | PRSI KO ERL A AT S, £
BUVANEIREL BIIIRE A D5 E R T 82157,

ZC, 18I, AEE R (D—1) THOIAMEBRT0DE 4 7 Ml
HEFRO EAME TS (SEM) 5 Th o, AMEERTOIL, [ELEHTE THD
EEBIET1E, REBTIORE IR SO OE T2 50, J4ET213, 54
RN T 1D A5 [ il IR U Tz, 2k 720 B A 5 Wk i35S TR T
D, BET72OESIELE p mTho7o, Fio, L7255 D7 AMEEIRTOD)E 7~
(150 10 m, ZERET72DEBEMET 1R I 5 EH mFEIL8% THY . AMEEIRT0
D E AR O EME PREFE DA I3 65% Th-oTz, 22T, R 720
S A AR E T AR R 70K MmO IR 35 BMIEE R 7ORmIZIITH2E
FL7 2SSV o DR IIFE DO FIS CTHD,

JEFE T 200 15 & 36 KOV T 1K 7 000 ) 7 (AR FE AR oD W i B - B Al 2212 10
WIE LT, $7o, 22720 BB T LRI U D SATHRIL, FBEEOKME
BMERHZZ LOME LTz, ZnbOfEE W CAMERR 70D S A4 Rz 375
EAPEARERT O AR R 2 F I I L,

PSRRI (D—2) ([T1E, J2 A 05 MO - E D 28kl A 3 D35 (& mfs
1. D &R, COAMEBRIDEEHITEEZ Y — & T 52RO
o NI =T JEAR20 o mDJTIEHE FIZR TR T 4 DA ERATL 10
g O — L PETEREO85 %% KA T HIDITELE SR AT~ 2%
VCL T L OV AN v B EEON BUE L PRSIV B A S K ik -

EHTHEE | 2OBRLUANEREL ., BREH T 5002 R m I T 58
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[0147]

[0148]

[0149]

[0150]

7z, 2D HIF W m IR G TR THY, 22O SIT15 p mTho7z,
¥/, 221G GO AREERDEAIT50 1 m, Z2EOEEREHEIZB TS LA
AT 15% THY AL ERD 56 WIS T OB AR O AR 20T
1% Th-o7z,

AR (D— 3) (UL, JEA T MO Wil A E O 28kl 2 A 3 D85 (R mifs
1. )Mz, ZoRAMEBRITEERTEZ/ 7 — D& THZHICIVERILTE
o INF— Do, JEALS p mDJEIEHTE FICHR T A U AN EATL, 10
p M DF = PHFERE O85% % ki A T DI ES Iz A~ 20 % 1]
T, i LDV AT v b a2, BUR L RSV AR A S D ik T
NS 2OBRLVUAMEREL,, BERE R T 528 EE R I A T 5HEE
7, EEOE AL IF MBI T HEOESIZ12 1 mTho7z,
F7-, S GO BREERDIZATA2 pm, 2SR OEBBREIC BT EA
AR 15% THY, Al ERD LA RIS DB AR R O AR 124
9% T -7,

BB (D —4) 1T, S ) 00 i | A S D 92k 2 A7 9~ 58 (L& mifd
1. DEMNz, ZORAMEBRIIEILLEEZ 7 — DX T L2 IDERILTE

o NE =T JEAR22 o mOFEHEHE FAZAR TR T 4 PO ANEBA L 10
pmADF = PHFERE O92% % A T DI ESN Iz A~ 20 % 1]
T HIE EOV AT VL a2, BB L RS R AR IS KD SR T
TS 2OBRLURAMEREL, BIEREA T 528 Z LI T H8iE%
7z, 2D B IF WIS TR THY, 221 OESIT10 p mTh-o7z,
F7-, S GO BREERDIZATA2 pm, 2SR OEBBREIC BT EA
HFEIE8% ThHb | ARREREIRD 5 A R4 D BT AR ERT O A R T44
% Ti-Te,

BB B (D—5) I, 67255 0w g (EA4200 1 m, FEEFLET100 pm
RALEE (RRE B A RO T A E AR IR PR AL EE) 80%., — 2~ T
TV (BR) ) & iz,

AREREA (D—6) VL, TR iEa A DAL (Bl T s (Ra)
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0. 12 pm, JE#A25 um, lLFmfa1. 0)Z vz, 22T, 191, Al &R (D
—6) THOAMEEIRT 5D R 275 MBI 733 1F HEEEB D & A AE 1 BAEE (SE
M) GETHhD, AREEBIRTSIE, B4 MR EIC ISR A G X7, Fo, JEA I

(CEGET D ERALEL A SR, LI T, AMEBRIRTSOBEMR LA RFEICx
TAHEME RPN EFEIL0% THD, 72k MEEMR (D—6) % A EE 0 Al

DO HEFEIX]. 1TH-Tz,

[0151]  BRBEER (D—7) i, A Mol AR SO 42k 2 A9 H8dh (b mfd
1. 4) 2z, ZoRMEBNTELER T2/ — D& T HZEICEIVERIL-
o IRNE = DSEL, JEA26 p mDEIEHE LICRK T A U AMEEBATL, 10
pmAADRE— IR OT70%% EA T DETEE S/ R TR~ 2 7% ]
T, 7 EOV U ANT Ve, BUBL RSV I AR A T IO Bk T
TS 2OB%LURAMEREL , BIERE R T H2EE R iA T 5%
7z, SRR DR A I7 MW R BB TR THY , 22O R SIEI8 p mTH o7z, £
7o, G GO - A B ROIEAAIT42 ¢ m, PR OEBERE I BT S A
FEIL30% THY , AL ERD 5 A BRI HEATE IR FR O AR 127
% Tih>7z,

EiAEER (D— 1) ~DO—7E2MANWT, ENENHFET A A(D—1) ~(
D—7)Z{FRLT,
[0152]  HEFAZ(D—1)~D—DITHONT, BIEE B MEITo7-, 7235, %%
SAA(D—1) ~(D—7)I&, IEME RS0, 08SmAhTHY, EMA EIK LT+
S EO R &4 T ATV, AR EIT ERAERIDD I RKEND
o LIEDo T, ZNHOE BT A AOMR A IER B130. 08mAhTHD,
FERCE A BEOFMI L, AmADEBIRICHE T, B LIREES. 75V, E
FREEH-2. 75VEL ., B IRRE] 3 L OWCEIR IERF ) Z el 2r s L TiTo 7
o FREBIRILWFI AL, FBEM 1k, ROBEEBEA AT HE TORERTh5, HEIR
IRRER &1, R T 2 RO REEZRRLGT HETORERTH D, ZOFIRE % 30
KL, 3EH OMER B2 mGER LU, i R R 7R T, Il &7
i BEET A AT D AR ORHE, BREERICBIT A B mS %
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FATE AL L AR RBR 72 (4. 5 e m) EDLE (B2 E AR IBIE 7, B3
B AT A) 2 OFRE T 5.

[0153] [#£7]

[0154]

[0155]

s __ R - i N
s | R | g | ms | meas | o |7 -
. mAR) | Sl oy | tpmy | | REE | SR
(em) | EH | BH
(%)
D—-1 0. 08 55 50 15 - 3. 3 -
D—-2 0. 08 51 50 15 - 3. 3 -
D—3 0. 08 49 42 12 - 2.7 -
D—4 0. 08 44 42 10 - 2. 2
D—-5 0. 08 80 200 - 100 - 22, 2
D—-6 0. 05 0 25 - - — -
D—-7 0. 06 27 42 8 - 1. 8 -

REICHEZG T HAMEBRARZ VW EET A A(D—1)~(D—4) Tl
CUBEEFR RO LA WX 2B ERFET OATE N 44~55% &<, A
MR BRI I CEME 2R CXT, 2072, FET LA (D—1)~(D—4) 1%
\ B TIEED O @A B D B R RS HIV,

JEA TN EBALZ A T2 A E RN DR A AREER (D—5) 2= EET
PRAZ(D=HNTBNTY | AR ERIC L DB RN BlEh,
A RDPEON, AREER (D—5) 13, R7THOFAMEE RO T, A
AR AR 3 2 E M R IR R OB FE st (KAL) 2380% & ch i<
IR E RIS R BB TOD 20 b o T,

VRRIEAA T HEAE MG AEBREL CTHO BT (A (D—6) T
. ABERARICLOEME R RNIZE0OTHE0, JESA R)30. 05mAh
KLz,

AREER(D—7)1%, AWMEER(D—1)~(D—4) LT, AESEED S
A WRUST T DB AR O AR D327 % R, 288 @S2 4y TR (
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(Gl Es AR ) =1. 8) 728, BEERFFN RN Bb 0T
o LI2I3o T EBT AAAD—7) TR, BT N AR(D—6) [T THREA &
I FESNR, BET SAA(D—1) ~(D—4) LA TRV B R RSD
iz,

VL EDZEDG, #ET SAADFHEREDR N LT 57280 | B RO
B ERIT30% UL ETHLONRAFELNZ D -T2,

[0156] ZEHmMBIL 1)

TERRE VS B o R < — 2 VT2 SR A 3 & R U IR A g 2 D B
S, FEREBILODEET A X (D—1) EFERICL T, HET AR (D—8) ZAFRL
T

Fo, ERIEWEIZ BRIV VR = —% W S 4 & (A U AR fE A
WAL EHEFI1ODHET NAAR(D—1) EREEIZL T, EET A A(D—9) %
VERIL 7=,

[0157]  FHHET S AAD—8) BLI(D—NITOWT, KIHEEENZIT 7, S
HEROFZ, FHEERMBIAmA, F£E FRET4. 2V, BIOHE MRET-2
75VEL., AR LOWEIR LR £ e i1 &L TIT 27z, SR
IR &I, AR TH . IROIEBZ BT DFE TORETHD, 2O R EZ 3
O, 301 H O JER &2 T B mE L,

BONT-FHERET, HET A (D—8) TIX0. 14mAh, HET LA (D
—9) T1X0. 08MAhTHY, HFHAFRBVDORBFEREGHENTEL, T oS
B, AMEBRO A ERBIIT 2B E AR ORI 55%Lm<, A
(T SR NS g Gy el

PEE oo il et

[0158]  AFEHADZFET SARIL, @), @A =B LOENT BRI LR 2 A
THDT, ki, Bi-E T OBIR, MEEBEIR Y LU T 6 H
TED, WAL, e ATV R HB R S BT HND, BR - E
WER T, 72 e R BRI a3 o ng,
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Notice

This transiation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commerdially relevant or
financial decisions, should not be based on machine-translation output.

DESCRIPTION JPH1055496A

(0001}

13 INDUSTRIAL APPLICABILITY The present invention relates to an application systemof a
portable information and communication terminal, and in particular, a portable information
and communication terminal owned by a vehicle user such as a vehicle owner or a driver
{hereinafter, simply referred to as a driver). 1t relates to a remote management system for a
parked vehicle by two-way communication with an information processing device mounted on
the vehicle.

100021
2z [Conventional Technology] Currently, as an sxample of remote control of an automobile, there
i5 a device that opens and closes a door lock and starts an engine by using infrared rays and

radio waves, and is already installed in many automohbiles,

{0003}

28 Iy addition, as a methad of using an information communication terminal related to an
automphile, route setting and route guidance are performed in combination with a position
measuring device such as GPS {Global Positioning System) and a road information service such
as ATIS {Advanced Traffic Information Service}, In addition, a system for acquiring the latest
road information such as road congestion has been put into practical use.

[0004]
s# PROBLEM TQ BE SOLVED: To solve a problem As described above, conventionally, there s a
service using various communication terminals and information processing devices as a means
17-01-3022 1
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for providing a service to a moving automobile, but a driver such as when parking. No one is
known to provide services while away from the car.

[0005]

43 For parked cars, for example, there is a possibility of being tampered with, or the items in the
car or the car itself may be stolen, but there is a need for measures to prevent these from
happening, or to promptly notify the driver of the occurrence. be.

[0006]

49 1t is also possible that some accident may occur in the car while the driver is away from the
car, leaving children and pet animals in the car.

s1 In particular, accidents due to dehydration and oxygen deficiency are likely to occur in a
closed car, but children and animals often cannot take appropriate measures.

53 In such a case, if there is @ means to check the inside of the car while the driver is away from
the car, or to contact the driver in case of a dangerous situation, or to automatically avoid the
danger. Accidents can be prevented.

[0007]

59 Therefore, an object of the present invention is to enable a driver to quickly know an
abnormality that has occurred inside or outside the vehicle in a vehicle in which the driver is
absent while parked, and automatically or by remote control from the driver., To provide
means to implement countermeasures and prevent the occurrence of serious incidents and
accidents.

[0008]

67 Means for Solving the Problems In order to solve the above problems, the present invention
presents the present invention to a vehicle from various sensors for detecting a state inside
and outside the vehicle when the driver is away from the vehicle, and from the sensors. An
information processing device for checking the data of the vehicle to determine whether an
abnormality has occurred and a communication means for notifying the driver who is away
from the vehicle of the abnormality and receiving an instruction are provided. To prepare a
mobile communication terminal capable of communicating with the above-mentioned
communication means mounted on the automobile, displaying data from the automobile, and
inputting operation instructions to the automobile, and further, the above-mentioned
automobile. The basic feature is that an operation means for executing necessary measures
and operations in response to an instruction from the information processing device in the
automobile or a remote operation instruction from the driver is provided.

17-01-2022 2
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[0009]

82 The features of the present invention are listed below.

[0010]

86 One feature of the present invention consists of an automobile, a portable communication
terminal that can be carried by the driver of the automobile, and a communication medium
between the automabile and the mobile terminal. In the automobile, the driver of the
automobile is separated from the automobile. A plurality of detection means for detecting the
surrounding condition of the automobile when the vehicle is located, a means for collecting
data from the detection means, a means for recording the collected data, and a means for
analyzing the collected data. For the means to judge whether an abnormality has occurred in
the car or around the car body, the means to register the notification destination to the driver,
and the driver who is away from the car when the judgment means detects the abnormality. A
first two-way communicable communication means comprising means for notifying the
occurrence of an abnormality and means for receiving an inquiry of the current state from the
driver and transmitting the current state of the vehicle recorded in the recording means to the
driver. The portable communication terminal that can be carried by the driver has a second
communication means capable of bidirectional communication with the first communication
means of the automobile, and has the same as the first communication means of the
automobile. The second communication means of the portable communication terminal that
the driver can carry is that bidirectional communication is possible via the communication
medium.

104 As a result, bidirectional data communication can be performed between the driver and the

vehicle in which the driver is away, and the inside and surrounding conditions of the vehicle
can be monitored from a position away from the vehicle.

[0011]

110 Another feature of the present invention comprises a vehicle, a portable communication
terminal that can be carried by the driver of the vehicle, and a communication medium
between the vehicle and the mobile terminal. In the vehicle, the driver of the vehicle is
separated from the vehicle. A plurality of detection means for detecting the surrounding
condition of the automobile when the vehicle is located, a means for collecting data from the
detection means, a means for recording the collected data, and a means for analyzing the
collected data. A means for determining whether or not an abnormality has occurred in the
vehicle or around the vehicle body, a means for registering a notification destination to the
driver, a means for operating various devices mounted on the vehicle, and the above-
mentioned determination means. A means for determining a method for dealing with an
abnormality detected by the above-mentioned devices using the above-mentioned devices, a
means for notifying a driver who is away from the automobile when the determination

17-01-2022 3
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means detects an abnormality, and a means for notifying the occurrence of the abnormality.
It is equipped with a first two-way communication capable communication means consisting
of a means for receiving an inquiry of the current state from the driver and transmitting the
current state of the automobile recorded in the above-mentioned recording means to the
driver. The portable communication terminal has a second communication means capable of
bidirectional communication with the first communication means of the automobile, and the
first communication means of the automobile and a portable portable communication means
portable by the driver. The second communication means of the communication terminal is
that bidirectional communication is possible via the communication medium.

131 As a result, bidirectional data communication is performed between the driver and the vehicle
in which the driver is distant, the inside and surrounding conditions of the vehicle are
monitored from a position away from the vehicle, and the vehicle is installed in the vehicle in
which the driver is distant. It is possible to operate various devices.

[0012]

138 According to a further feature of the present invention, in the above-mentioned feature, the
plurality of data collecting means have at least one means of inputting the sound in the
vehicle and the means for inputting the image in the vehicle, and the voice, The image data is
transmitted by the first communication means, the voice and image data are received by the
second communication means possessed by the driver, and the voice and image data
reproduction means provided in the mobile communication terminal is used in the vehicle. It
is to play audio and images.

145 As a result, the driver can know the situation inside the distant car by voice and image.

[0013]

149 According to a further feature of the present invention, in the above-mentioned feature, at
least one of the voice reproducing means and the image reproducing means is provided in
the vehicle of the automobile, and at least one of the voice input means and the image input
means is provided in the portable communication terminal of the driver. By connecting one
of the means, the voice and image data transmitted by the driver by the second
communication means are received by the first communication means and reproduced in the
vehicle of the automobile.

156 As a result, the driver can send appropriate instructions by voice or image to the inside of a
distant car.

[0014]

161 According to a further feature of the present invention, in the above-mentioned feature, the
portable communication terminal carried by the driver has a means for inputting operation
instructions for various devices mounted on the automobile, and the automobile is instructed

17-01-2022 4
IPR2025-00152

Tesla EX1002 Rage Hefoozes



to operate by the driver. It has a means for controlling various devices mounted on the
automobile by analyzing the above, and transmits an operation instruction input by the
driver by the first communication means and the second communication means to the
automobile.

168 This allows the driver to remotely control various devices mounted on a remote vehicle.

[0015]

172 According to a further feature of the present invention, in the above feature, the
communication medium between the first communication means provided in the automobile
and the second communication means provided in the mobile communication terminal
carried by the driver is of a type. It consists of multiple bidirectional communication media
with different characteristics.

177 As a result, various types of bidirectional data communication can be performed between the
driver and the vehicle to which the driver is away, and various controls can be performed.

[0016]

182 According to a further feature of the present invention, in the above feature, the vehicle and
the driver carry a communication means for performing operations such as starting /
stopping the system and inputting a set value by using the mobile communication terminal of
the driver. It is to have it with a communication terminal.

186 As a result, the driver can utilize this system only when remote monitoring and operation are
really required.

[0017]

191 According to a further feature of the present invention, in the above feature, the occurrence
occurs when the automobile has a means for registering at least one other notification
destination other than the driver, and the above-mentioned determination means detects the
occurrence of an abnormality. It has a function to determine whether it is necessary to notify
other notification destinations other than the driver based on the content of the abnormality,
and notifies the other notification destinations of the occurrence of the abnormality using the
first communication means. That is.

198 This allows the driver to deal with unforeseen circumstances in a car away from the driver
with the help of other notification destinations.

[0018]
203 BEST MODE FOR CARRYING OUT THE INVENTION FIG. 1 shows a system configuration
example of a typical embodiment of the present invention.
205 The remote control system 1 of an automobile according to the present embodiment is
17-01-2022 5
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composed of an information processing device 2 mounted on the automobile 12, a sensor
group 8 connected to the information processing device 2 for detecting a state inside and
outside the automobile 12, and an information processing device 2. A mobile phone 6 as a
means of communication between a controllable operation device group 9 consisting of
various operation devices mounted on the automobile 12, a driver 13 away from the
automobile 12, and an infrared interface as another communication means. It is composed of
7, a mobile communication terminal 10 owned by the driver 13, and a mobile phone 11.

213 By using a mobile phone, the driver 13 can communicate between the mobile communication
terminal 10 and the information processing device 2 mounted on the automobile 12 by using
a general line network.

216 Further, the infrared interface of the mobile communication terminal 10 of the driver 13
enables communication with the remote control system 1 of the automobile 12 from inside
the automobile 12 or within a range in which infrared communication can be used.

[0019]

222 Communication between the information processing device 2 and the mobile communication
terminal 10 of the driver 13 is performed by a mobile phone or serial data communication
by infrared rays.

225 As the maobile phone 6 of the automobile 12 and the mobile phone 11 of the driver, a digital
cellular telephone advantageous for data communication is used in this example, but an
analog cellular telephone, PHS, or the like may be used.

228 Further, in this example, the IrDA (Infrared Data Associations) standard used for general
mobile communication terminals is used as the communication protocol of the infrared
interface 7.

[0020]

234 The information processing apparatus 2 is actually composed of a sensor group 8, an
interface with the device group 9, a microcomputer, and a memory, but FIG. 1 shows a
configuration divided into functional blocks.

237 That is, the information processing apparatus 2 controls the sensor group 8 to collect and
record data, and the data collection / recording unit 3 analyzes the data to determine
whether or not an abnormality has occurred, and takes necessary measures when an
abnormality occurs. It is composed of an analysis / processing determination unit 4 for
instructing execution, and a control unit 5 for controlling various devices mounted on the
automobile 12 according to instructions from the analysis / processing determination unit 4.

[0021]

246 The data collection / recording unit 3 includes an interface unit with the sensor group 8 and a
storage device for storing the collected data.
17-01-2022 ©
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[0022]

251 The analysis / processing judgment unit 4 is informed of the driver's personal data such as
the notification destination, name, and address of the driver, the vehicle type of the vehicle
12, the vehicle's unique data such as the registration number, and the public organizations
such as police and fire department. Includes an interface unit between a storage device for
storing destination data and the like and a communication means.

256 As the interface unit with the communication means, there are two interface units, the in-
vehicle mobile phone 6 and the infrared interface unit 7, both of which are controlled by the
analysis / processing determination unit 4.

[0023]

262 As the storage device of the data collection / recording unit 3 and the analysis / processing
determination unit 4, a semiconductor memory that is not easily affected by vibration or
impact is used because it is mounted on an automobile.

265 However, a magnetic disk device or an optical disk device may be used if sufficient measures
can be taken.

[0024]

270 Examples of the devices included in the sensor group 8 include an in-vehicle thermometer 81,
a door lock open / close sensor 82, a battery voltmeter 83, a GPS receiver 84, a camera 85
and a microphone 86 for observing the inside of the vehicle, and vehicle body movement and
weight. There is a suspension displacement sensor 87 and the like for detecting changes, and
a thermometer 88, an engine tachometer 89 and the like, which are instruments of the
automobile 12, are connected.

276 In this example, the camera 85 is a video camera capable of shooting a moving image, but
may be a camera that shoots a still image such as a digital still camera.

278 In addition to the above, a sensor (not shown) for detecting the opening / closing of doors,
trunks, bonnets, windows, etc., a microphone for capturing sound outside the vehicle body,
and an acceleration sensor for the vehicle body can also be provided.

[0025]

284 Some or all of these sensor groups 8 may be shared with other systems operating during
traveling.

286 For example, the GPS receiver 84 can be shared with the car navigation system, and the
suspension displacement sensor 87 can be used as a sensor for the active suspension system.
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[0026]

291 Examples of the devices constituting the device group 9 mounted on the automobile 12
controlled by the control unit 5 include an air conditioner 91, a door lock opening / closing
device 92, a horn 93, a display device 94, a speaker 95, an engine starter 96, and the like. ..

294 In this example, the control unit 5 is one of the components of the information processing
device 2 independent of the automobile 12, but the automobile 12 is configured to be the
same as the means for controlling various device groups 9 in a normal state. It can also be.

[0027]

300 As described above, the communication between the information processing device 2
mounted on the automobile 12 and the mobile terminal 10 of the driver 13 is performed by
serial data communication, but when a mobile phone is used, an abnormality is caused by
voice to the driver. You may be notified.

304 In this case, in addition to the configuration shown in FIG. 1, the information processing
device 2 is provided with a device for performing voice synthesis or a device for reproducing
a message for notifying an abnormality recorded in advance on a magnetic tape or the like.

[0028]
310 FIG. 2 shows the state transition of the remote control system 1 of the automobile according
to the embodiment of the present invention shown in FIG.

[0029]

315 While the vehicle is running, the system is in hibernation state 20.

316 In this state 20, for example, a completely different system such as a navigation system may
be operated on the information processing apparatus 2.

318 Alternatively, as another embodiment, a system may be configured such that navigation and
collection of road information are performed while traveling as one of the operation modes
of the system.

[0030]

324 When the car stops and the driver starts the system, the system shifts to the system setting
mode 21.
326 In this state, the driver can make various settings for the system.

[0031]
330 For example, it is possible to specify the contact information for the driver in the event of an
abnormal situation, set the environment such as the room temperature in the automaobile,
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and the like.

333 In this example, it is assumed that the set value can be input from the driver's mobile
communication terminal 10 by infrared communication.

335 When the system setting is completed and the driver gets out of the car and locks the door, or
if the driver does not get off and instructs to start monitoring, the system shifts to the
initialization mode 22. In this mode, data is collected from the sensor group 8. Record the
current state as the initial state.

339 Even if the driver does not get out of the car, the system can monitor and control the car if
the driver cannot control the car directly, such as when taking a nap.

341 When the initialization is completed, the mode shifts to the monitoring mode 23, and
monitoring of the state inside and outside the vehicle is started.

[0032]

346 In the monitoring mode 23, when the mobile phone 6 receives the communication from the
driver, the mode shifts to the remote monitoring mode 24.

348 In the remote monitoring mode 24, the driver can check the state of the car from a distance
by transmitting the current state of the car to the driver. The driver can also remotely control
the devices in the car. The remote monitoring mode 24 is canceled when the driver
disconnects the communication, and the mode shifts to the monitoring mode 23.

[0033]

355 In this system, in addition to the communication means by the mobile phone 6, the
communication means by the infrared interface 7 is provided.

357 Normally, the infrared interface 7 can be used by the driver to input a set value using the
mobile communication terminal 10 in the system setting mode 21, but in the state of the
monitoring mode 23, the infrared interface 7 can be used from inside the vehicle or from the
vicinity of the vehicle. When there is an input to the infrared interface 7, the mode shifts to
the external input mode 28. In this mode, data communication with the outside can be
performed, and instead of opening the door using the key, the driver can unlock the door by
inputting infrared rays from the mobile communication terminal 10 as in the conventional
remote control. can. At this time, the system shifts to the pre-start check mode 29. The input
command to the infrared interface 7 is provided with a driver identification code to prevent
unauthorized input. However, in this example, in case of an emergency, the police officer, the
firefighter, or the like can input the police / firefighting identification code input from the
mobile terminal to shift to the external input mode 28. W hen the mode shifts to the external
input mode 28 by input from other than the driver, the function may be limited or another
function may be added.

[0034]
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374 When an abnormality is detected inside or outside the vehicle in the monitoring mode 23 and
the remote monitoring mode 24, the process shifts to the in-vehicle abnormality handling
mode 25 or the out-of-vehicle abnormality processing mode 26.

377 In these modes, countermeasures against the detected abnormality are automatically
executed, and the driver is notified of the occurrence of the abnormality. W hen it recovers
from the abnormal situation, it returns to the mode before the abnormality occurred.

[0035]

383 Further, in the out-of-vehicle abnormality handling mode 26, if it is determined that the
vehicle has been stolen, the mode shifts to the theft processing mode 27.

385 In this mode, not only can the driver be notified of the theft, but the police can also be
notified. It also has a function to notify the driver and police of the current position at
regular intervals. This mode is maintained until the driver or the police secure the vehicle
and shift to the external input mode 28 by inputting from the mobile communication
terminal by the infrared interface.

[0036]

393 When the driver returns to the car and instructs to cancel the monitoring mode, the system
shifts to the pre-start check mode 29. In this mode, the state of the car recorded in the
initialization mode 22 is compared with the current state of the car. After confirming that
there is no abnormality, the system shifts to the system hibernation state 20.

[0037]

400 FIG. 3 shows a processing flow in the monitoring mode 23.

401 In this mode, data collection (step 30), data storage, and data analysis are performed, and if
an abnormality is detected outside the vehicle as a result of determining whether or not an
abnormality has occurred outside the vehicle (step 31), the mode shifts to the outside vehicle
abnormality processing mode 26. Then, if an abnormality is detected inside the vehicle as a
result of determining whether or not an abnormality has occurred in the vehicle (step 32),
the mode shifts to the in-vehicle abnormality handling mode 25, and as a result of the
determination in step 33, the infrared interface 7 is input. W hen the communication is
detected, the mode shifts to the external input mode 28, and as a result of the determination
in step 34, when the communication from the driver is detected by the mobile phone 6, the
mode shifts to the remote monitoring mode 24, After confirming that it has returned to, the
mode shifts to the pre-start check mode 29.

412 If none of the above applies, the process returns to the data collection step 30 again.

[0038]
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416 FIG. 11 shows a configuration example of the data display screen 1100 of the mobile
communication terminal 10 of the driver 13 in the remote monitoring mode 24.

418 On the left side of the screen, the state of the automobile based on the data from the sensor
group 8 installed in the automobile 12, such as the temperature, humidity, and the state of
the door lock in the car, is displayed. On the right side of the screen, there are operation
screens of various device groups 9 mounted on the automobile. In this example, the mobile
communication terminal 10 of the driver 13 can be input by touching the screen with a pen,
and the set values of the temperature and humidity in the vehicle can be changed by
touching the up / down buttons 1101, and the air conditioner 91 and the door lock can be
changed. The operation of the opening / closing device 92 can be operated by the radio
button 1102. When the capacity of the battery becomes insufficient, the engine can be
automatically started to charge the battery, but the driver 13 can also touch the charging
start button 1103 to charge the battery. W hen viewing the image of the camera 85 installed
in the automobile 12, the image of the inside of the vehicle can be viewed by touching the in-
vehicle camera button 1104,

[0039]

434 When shifting from the remote monitoring mode 24 to the in-vehicle error handling mode 25
or the out-of-vehicle abnormality processing mode 26, the in-vehicle abnormality processing
mode button 1105 or the out-of-vehicle abnormality processing mode button 1106 displayed
on the data display screen 1100 is inverted and the driver 13 Is notified of the start of
abnormal processing.

439 Further, the driver 13 who has checked the data on the data display screen 1100 can touch
these buttons to forcibly shift to each abnormality processing mode.

[0040]

444 FIG. 12 shows a configuration example of a screen 1200 for viewing an image of a camera 85
of an automobile 12 using a mobile communication terminal 10 of a driver 13.

446 The camera 85 can be remotely controlled from a mobile communication terminal, and can be
operated by touching the move button 1201 or the zoom button 1202 displayed on the
screen. To return to the data display screen 1100, touch the data display button 1203.

[0041]

452 FIG. 4a shows the processing flow of the in-vehicle abnormality handling mode 25, and FIG.
4b shows the processing flow of the out-of-vehicle abnormality processing mode 26.

454 In either mode, it is necessary to first determine what happened by referring not only to the
data of the sensor that detected the abnormal data but also to the data of other sensors
(steps 401 and 411), and then process in the other mode. If it is determined, or if it is
determined that the error has been recovered, the mode shifts to another mode (steps 402,
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403,421,413,414). In particular, in the outside-vehicle abnormality handling mode 26,
when the engine start and the movement of the vehicle are detected and it is determined that
the vehicle has been stolen, the mode shifts to the theft mode 27. If it is not necessary to
shift to another mode, the measures to be taken are determined (steps 404, 415), the driver
is notified if necessary (steps 405, 416), and the measures are taken (steps 406,417). After
executing the countermeasures, data is collected from the sensor group 8 (steps 407 and
418), and if the transition is from the remote monitoring mode 24, the current data is
notified to the driver (steps 408 and 409), and an abnormal situation occurs. Return to step
401 or step 411 to confirm whether the recovery has occurred.

[0042]
470 FIG. 5a shows an example of the types of abnormal situations that can be handled in the in-
vehicle abnormality handling mode 25 and the measures to be taken.

[0043]

475 For example, in response to changes in temperature and humidity inside the vehicle, the
system setting mode 21 instructs the execution of temperature control, and by setting the
temperature and humidity, the temperature and humidity are monitored in the monitoring
mode 23., The temperature and humidity inside the vehicle are adjusted in the vehicle
interior abnormality processing mode 25.

4s0 If the heater is turned on or the battery capacity is reduced after cooling for a long time, after
confirming that the gear is in neutral, start the engine with the engine starter 96 to heat and
charge the battery.

[0044]

436 Further, when the vehicle is provided with a means for detecting a fire such as a smoke
sensor, the analysis / processing determination unit 4 can easily detect the occurrence of a
fire together with the data of the thermometer 81.

489 When the occurrence of a fire is detected, it can be set not only to notify the driver 13 but
also to automatically notify the fire department.

[0045]

494 FIG. 5b shows an example of the types of abnormal situations that can be handled in the out-
of-vehicle abnormality handling mode 26 and the measures to be taken.

496 For example, when the vehicle body is damaged due to a collision of another vehicle with the
parked vehicle 12, the impact at the time of collision, the shaking of the vehicle body, etc. are
detected by the accelerometer and the suspension displacement sensor, and the sound
outside the vehicle body is emitted. Since the impact sound is detected in the catching
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microphone, the analysis / processing determination unit 4 can determine that the vehicle
body may have been damaged, and can notify the driver 13 to that effect.

[0046]

s05 In this example, the system configuration is such that the abnormal situations that occur
inside and outside the vehicle are dealt with separately in the in-vehicle abnormality
handling mode 25 and the out-of-vehicle abnormality processing mode 26, respectively. The
system may be configured to have an operation mode for collectively handling abnormal
situations that occur inside and outside the system.

[0047]

513 FIG. 6 shows the operation of the system when the driver leaves the car with a child 61 or a
pet animal 62 in the car as an example of using the remote control system of the car of the
present invention.

s16 While the driver is away from the vehicle, the system is operating in the monitoring mode 23,
and when an abnormality in the vehicle as shown in FIG. 5a is detected, the system shifts to
the in-vehicle abnormality handling mode 25 to handle the abnormality. To do.

519 For example, when the temperature inside the vehicle rises, it is necessary to operate the air
conditioner 91 to cool the inside of the vehicle, but in many cases, the operation cannot be
performed by the child 61 or the pet animal 62.

522 In such a case, the information processing device 2 can automatically control the air
conditioner 91 to perform cooling,

[0048]

527 When the driver wants to check the inside of the vehicle, he / she can monitor the inside of
the vehicle by communicating with the mobile communication terminal 10 and the mobile
phone 11 of the driver and switching the system to the remote monitoring mode 24.

530 Further, in the remote monitoring mode 24, the state of the inside of the vehicle can be
confirmed by images and sounds by the camera 85 and the microphone 86 in the vehicle.
Further, by connecting the camera 63 and the microphone to the mobile communication
terminal 10 of the driver, transmitting the camera 63 and the microphone to the car, and
reproducing the sound from the display device 94 and the speaker 95, bidirectional
communication by image and voice can be performed in the car. It is possible to give a sense
of security to the remaining child 61.

[0049]
540 FIG. 7 shows another example of the use of the remote control system for a vehicle of the
present invention, in which the driver is tampered with by the vehicle or the luggage 72 in
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the vehicle is about to be stolen while the driver is away from the vehicle. Shows the
operation,

544 Normally, the system operates in the monitoring mode 23 as in the case of FIG. When a
suspicious person 71 tries to mischief the car and kicks or scratches the car body, an
abnormal sound is input to the microphone 73 that collects the sound outside the car body,
and the information processing device 2 has, for example, the frequency of the sound. By
analyzing the components, it is detected that the vehicle body has been tampered with, and
the system shifts to the outside abnormality processing mode 26. Similarly, when someone
shakes the vehicle body or gets on the vehicle body, the suspension displacement sensor 87
detects an abnormality. In addition, when the door or trunk is pried open, each open / close
sensor detects it. W hen the system shifts to the out-of-vehicle abnormality processing mode
26, the horn 93 is sounded to warn the suspicious person 71 as the first countermeasure
against the above-mentioned abnormal situation, and the mobile phone € is used to notify
the driver of the occurrence of the abnormal situation. The driver who receives the
notification can see the state inside and outside the car from the image of the camera 85 in
the car, and can confirm whether the luggage 72 in the car has been stolen.

[0050]
561 FIG. 8 shows an example of the processing flow of the theft mode 27 in the remote control
system of the automobile of the present invention.

[0051]

s66 When an abnormality such as the door being pried open is detected in the monitoring mode
23, the vehicle shifts to the outside abnormality processing mode 26 and the horn 93 is
sounded. W hen the start and the movement of the car are detected, the mode shifts to the
theft mode 27.

570 In the theft mode 27, first of all, the driver is notified that the driver has been stolen.

s71 The notification is made using the mobile phone 6 (step 801).

[0052]

575 Next, if it is set to report to the police from the automobile side, the mobile phone 6 is used to
report to the police (step 802).

s77 After that, reporting the current position to the driver and police at regular time intervals is
repeated until the driver or police officer cancels it by external input. When the input is
made to the infrared interface 7 from the mobile terminal of the police officer (step 804), the
driver can be notified that the car has been secured by the police (step 805). By performing
such processing, the theft of the car can be known quickly, and the current position can be
automatically transmitted, so that the stolen car can be detected at an early stage.
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[0053]

586 FIG. § shows, as one of the application examples of the remote control system for an
automobile of the present invention, an embodiment in which the system and the driver /
police cooperate with each other when the automobile is stolen.

589 If the parked vehicle 900 is stolen, the vehicle’s remote control system reports the theft to the
driver and police, respectively, as shown in the processing flow of FIG. 8 (steps 901 and
902).

[0054]

595 Normally, the police are reported by voice as in the general case, but in this example, another
method is to provide the police with a dedicated data communication line for receiving the
theft report from the car, so that the stolen car can report to the police. After receiving the
report, we will continue to receive information necessary for arranging investigations such as
vehicle type, number, body color, contact information for the driver, etc., and automatically
issue administrative procedures such as issuing damage reports and police cars on patrol. -It
is also possible to make arrangements with police officers (step 903).

[0055]

s05 If a stolen car is found (step 904), the police officer's mobile terminal 907 can switch the car's
remote control system to external input mode 28 and inquire whether the car has been
arranged. (Step 905).

608 At this point, the remote control system of the car can notify the driver with the mobile phone
6 that the vehicle has been found by the police, and after the police confirm that the vehicle
has been arranged, the driver can be notified (). Step 906).

611 Such a system can efficiently search for stolen vehicles and carry out related procedures.

[0056]

615 Another example of how to use the external input mode 28 by a police officer's mobile
terminal is to use it when cracking down on parking violations.

617 When a vehicle equipped with the remote control system of the vehicle of the present
invention is parked in a no-parking area, the police officer performing the crackdown uses a
mobile terminal to extract the driver's contact information from the system that has entered
the external input mode 28. Can directly advise the driver to move the car. As a result, the
number of vehicles that park illegally for a long time is reduced, which not only contributes
to the elimination of road congestion, but also makes it clear when the parked vehicle can
move because it can directly contact the driver, and work such as tow truck movement. Can
also be reduced.
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[0057]

628 FIG. 10 shows a case where the remote control system for an automobile of the present
invention is linked with a monitoring system such as a parking lot as another embodiment.

630 Here, as an example of a vehicle that requires particularly strict monitoring, an automobile
1000 used for moving an important person (VIP) is taken as an example. Such a vehicle is
constantly under strict surveillance while driving due to the movement of the VIP, but it is
necessary to monitor the vehicle even if it is parked and the VIP is not on board.

[0058]

637 The remote control system for an automobile according to the present embodiment has the
same configuration as that shown in FIG. 1, but in addition, the mobile phone 6 and the
infrared interface 7 are used as communication means of the information processing device
2 of the automobile 1000. In addition, it has a wired communication means, and has a
connector 1001 on the vehicle body for performing wired communication with the outside.

642 Wired communication is serial communication like other communication means, but parallel
communication may be used because it is wired.

[0059]

647 Further, in this example, the connector 1001 is used not only for wired serial data
communication but also for supplying power for operating a remote control system of an
automobile.

650 After the automobile 1000 is parked in the parking lot, the signal / power line 1003 of the
parking lot is connected to the connector 1001. The signal / power line 1003 of the parking
lot is connected to the management information processing device 1011 in the management
building 1010 of the parking lot, and the remote control system of the automobile shifts to
the remote monitoring mode by the input from here, and the signal / power line 1003 of the
parking lot shifts to the remote monitoring mode in the parking lot. It can be monitored by
the management information processing device 1011 together with other automobiles. Since
the power can be supplied from the outside, the limitation due to the battery capacity of the
automobile 1000 is removed, so that long-term monitoring can be performed and the device
with relatively high power consumption installed in the vehicle can be continuously used. It
will be possible. For example, the camera 85 and the obstacle sensor 1002 using ultrasonic
waves and radio waves provided around the vehicle body to detect obstacles while driving or
entering the garage are used to monitor the surroundings of the automobile 1000 for a long
time. be able to. With the same configuration, it is possible to collectively monitor waiting
vehicles not only in the parking lot but also in the garages of transportation companies and
taxi companies.
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[0060]

669 [Effect of the Invention] As described above, the remote control system of the automobile of
the present invention makes it possible to grasp the situation inside and outside the
automobile even while the driver is away from the automobile, and whether an accident or
the like has occurred. Can be confirmed.

[0061]

676 In addition, by automatically controlling the equipment in the car or remotely controlling it by
the driver, the inside of the car can be kept comfortable for children, animals, etc. left in the
car, and the inside of the car can be transmitted to the driver as an image. It is possible to
prevent the occurrence of accidents due to oxygen deficiency and dehydration.

[0062]

683 In addition, if the car is tampered with or collided, it can be detected by various sensors
installed on the car body and honking the horn to drive away the mischievous person and
prevent the car body from being damaged. It is possible to notify the driver as soon as the
vehicle body is damaged. ..

[0063]

690 In the unlikely event that a car is stolen, the driver and police can be automatically notified
and the current location can be notified regularly, so the car can be easily found.

[0064]

695 A brief description of the drawing

[0065]

699 F1G. 1 is a system configuration diagram showing an embodiment of a remote control system
for an automobile according to the present invention.

[0066]

704 FIG. 2 is a state transition diagram of the system shown in FIG.

[0067]

708 FIG. 3 is a flow chart showing processing in the monitoring mode of the system shown in FIG.
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[0068]

712 FIG. 4 is a diagram showing a processing flow in an in-vehicle abnormality processing mode
and an out-of-vehicle abnormality processing mode of the remote control system of the
automobile of the present invention of the system shown in FIG. 1.

[0069]

718 FIG. 5 is a chart showing the types of abnormalities in the in-vehicle abnormality handling
mode and the out-of-vehicle abnormality processing mode of the system shown in FIG. 1 and
an example of countermeasures to be taken.

[0070]
724 FIG. 6 is an explanatory diagram showing a case of confirming the state of children and
animals in the vehicle of the system shown in FIG. 1.

[0071]
729 FIG. 7 is an explanatory diagram showing a case where the system shown in FIG. 1 monitors
mischief and theft of luggage with respect to an automobile.

[0072]
734 FIG. 8 is a flow chart showing processing in the theft mode of the system shown in FIG.

[0073]
738 FIG. 9 is a system configuration diagram showing an embodiment in which a remote control
system for an automobile of the present invention and a police system are linked.

[0074]

743 FIG. 10 is a system configuration diagram showing an embodiment in which a remote control
system for an automobile of the present invention and a parking lot monitoring system are
linked.

[0075]
749 FIG. 11 is a configuration diagram of a data display screen of a mobile communication
terminal of a driver.
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[0076]
754 FIG. 12 is a configuration diagram of an in-vehicle video display screen of the driver's mobile
communication terminal.

[0077]
759 Description of the sign

[0078]

763 1 ... Automotive remote control system, 2 ... Automotive information processing device, 6 ...
Mobile phone, 7 ... Infrared | / F, 10 ... Driver's mobile communication terminal, 11 ... Driver's
mobile phone, 12 ... Automotive, 13 ... Driver , 81 ... thermometer, 84 ... GPS receiver, 85 ...
camera, 91 ... air conditioner, 93 ... information processing.
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Notice

This transiation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commerdially relevant or
financial decisions, should not be based on machine-translation output.

DESCRIPTION JPH10170293A

(0001}

13 INDUSTRIAL APPLICABILITY The present invention relates to a route search device for an
electric vehicle, and in particular, provides a search method in consideration of the cruising
power of the electric vehicle,

[0002]

1o PROBLEM TO BE SOLVED: To use a path search device for an automobile using an internal
combustion engine as a traveling drive source 1o search a guided route from a starting point fo
a destination, which has already been put into practical use.

[0003]

25 PROBLEM TO BE SOLVED: To solve a problem, By the way, in general, an electric vehicle has a
shorter cruising range than a3 vehicle having an internat combustion engine. If it is shorter
than the distance, you will not be able to reach your destination.

{00041

21 However, since the conventional route search device is not premised on being mounted on an
electric vehicle, the cruising distance and charging time peculiar to the electric vehicle are not
taken into consideration.

[0005]

ar An objed of the present invention is o provide a route search device for an electric wehicle
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that searches for an optimum guidance route to a destination in consideration of the cruising
power of the electric vehicle.

[0006]

43 Means for Solving the Problems (1) The invention according to claim 1 is a road map data
storage means for storing road map data including information about a charging station and a
road map data including information about a charging station. Based on this, it is provided
with a route search means for searching a guidance route to a destination in consideration of
supplementary charging of an in-vehicle battery.

48 (2) The path search device for the electric vehicle according to claim 2 includes a remaining
capacity detecting means for detecting the remaining capacity of the in-vehicle battery and a
cruising distance calculating means for calculating the cruising distance based on the
remaining capacity detection value, By the search means, route search is started for all routes
including routes that do not go through the charging station, and if a route whose distance to
the destination is smaller than the calculated cruising distance is searched, the required time is
found among them. Alternatively, the route with the minimum required cost is selected as the
guidance route.

56 (3) The path search device for the electric vehicle according to claim 3 passes through a
charging station from the departure point to the destination when the search distance of all
the routes under search exceeds the calculated cruising distance by the route search means.
The route search is performed for the route.

60 (4) In the route search device for the electric vehicle according to claim 4, the distance from
the departure point to the first charging station from the route of the search result is equal to
or less than the cruising distance calculated value, and the first charge is performed by the
route search means. Routes in which the distance between each charging station section from
the station to the destination is less than or equal to the fully charged cruising distance are
extracted as routes that can be traveled.

66 (5) The route search device for the electric vehicle according to claim 5 is based on the
required power amount estimating means for estimating the required power amount in each
charging station section on the travelable route and the required power amount estimated
value in each charging station section. Then, from the charging stations on the travelable
route, select the charging station that actually charges so that the number of supplementary
charges from the departure point to the destination is the minimum and the charge amount
for each supplementary charge is equal. It is provided with a charging point determining
means for determining the charging point.

74 (6) The route search device for the electric vehicle according to claim 6 uses the required
electric energy estimation means to estimate the required electric energy in consideration of
the road gradient and the traffic congestion of the road. (7) The route search device for the
electric vehicle according to claim 7 is a required power amount calculating means for
calculating the required power amount between charging points based on the required power
amount estimated value of each charging station section, and charging at each charging point.
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The amount is provided with a charge amount setting means for setting a required power
amount calculation value up to the next charging point. (8) The route search device for the
electric vehicle according to claim 8 is such that the route search means selects the route
having the minimum required time or cost from the routes that can be traveled as the
guidance route. (9) In the route search device for the electric vehicle according to claim 9, the
required time includes the charging time of the vehicle-mounted battery, and the required cost
includes the charging cost of the vehicle-mounted battery.

[0007]

90 (1) According to the invention of claim 1, based on the road map data including the
information about the charging station, the guidance route to the destination in consideration
of the supplementary charging of the in-vehicle battery is searched. Therefore, even if the
destination is far away, it is possible to search for a guidance route that takes into account the
cruising power of the electric vehicle, and there is no need to investigate whether the
occupants can reach the destination while performing supplementary charging themselves,
and the destination is far away. Y ou can give a sense of security when heading to.

97 (2) According to the invention of claim 2, the cruising distance is calculated based on the
remaining capacity detection value of the in-vehicle battery, and the route search is started for
all routes including the route that does not pass through the charging station. When a route
whose distance to the ground is smaller than the calculated cruising distance is searched, the
route with the minimum required time or cost is selected as the guided route, so the route that
does not go through the charging station is included. From all the routes, it is possible to
search for the optimum guidance route that can reach the destination without supplementary
charging. (3) According to the invention of claim 3, when the search distance of all the routes
under search exceeds the calculated cruising distance of the remaining battery capacity, the
route from the departure point to the destination via the charging station is targeted. Since the
route search is performed, the optimum route can be searched from all routes including the
route that does not go through the charging station until the search distance exceeds the
remaining capacity cruising distance, and the search distance is the remaining capacity. W hen
the cruising distance is exceeded, the search for a route that does not go through an
unnecessary charging station is omitted, and the route search time is shortened. (4) According
to the invention of claim 4, the distance from the departure point to the first charging station
is equal to or less than the calculated cruising distance of the remaining battery capacity from
the path of the search result, and the distance from the first charging station to the destination
Since the route where the distance of each charging station section up to is less than or equal
to the fully charged cruising distance is extracted as a travelable route, it is possible to
accurately search for a route that can reach the destination with the cruising power of the
electric vehicle. can. (5) According to the invention of claim 5, the required power amount in
each charging station section on the travelable route is estimated, and the charging on the
travelable route is based on the estimated required power amount in each charging station
section. From the stations, select the charging station that actually charges and determine the
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charging point so that the number of supplementary charges from the departure point to the
destination is the minimum and the charge amount for each supplementary charge is equal.
Therefore, the supplementary charge can be started when the battery is almost empty, and the
charging time for each supplementary charge can be shortened. (6) According to the invention
of claim 6, since the required electric energy is estimated in consideration of the road gradient
and the traffic congestion of the road, it is possible to estimate the required electric power
accurately according to the road condition. (7) According to the invention of claim 7, the
required power amount between charging points is calculated based on the estimated required
power amount of each charging station section, and the charging amount at each charging
point is added to the charging amount up to the next charging point. Since the calculated
value of the required power amount during the period is set, the supplementary charge can be
started from an almost empty state at the next charging point, and the charging time for each
supplementary charge can be minimized.

135 (8) According to the invention of claim 8, since the route having the minimum required time
or cost is selected as the guided route from the routes that can be traveled, the optimum
guided route considering supplementary charging is selected. can do. (9) According to the
invention of claim 9, since the required time includes the in-vehicle battery charging time
and the required cost includes the in-vehicle battery charging cost, it is optimal considering
the battery charging time and the charging cost. The guidance route can be selected.

[0008]

144 BEST MODE FOR CARRYING OUT THE INVENTION FIG. 1 is a block diagram showing a
configuration of one embodiment.

146 The controller 1 is composed of a microcomputer and its peripheral parts, executes a control
program described later to search for an optimum guidance route to a destination, displays
the current location and the guidance route on a road map, and guides an occupant. A
direction sensor 2, a distance sensor 3, a GPS receiver 4, a storage device 5, an input device
6, and a fuel gauge 7 are connected to the controller 1. The azimuth sensor 2 detects the
traveling direction of the vehicle, and the distance sensor 3 detects the mileage of the
vehicle. The GPS receiver 4 receives a GPS signal from a satellite and detects the current
location, traveling direction, traveling speed, and the like of the vehicle. Further, the storage
device 5 is a device such as a CD-ROM that stores road map data. This road map data
contains information about the charging station, such as the location of the charging station.
Further, the input device 6 is a device for setting a destination and the like, and the fuel
gauge 7 detects the remaining capacity of the in-vehicle battery (not shown). Since various
methods have already been proposed for detecting the remaining capacity of the battery, the
description thereof will be omitted here. The controller 1 is also connected to a display 8 for
displaying a road map and text information, a speaker 9 for performing voice guidance, and
the like.
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[0009]

165 In this embodiment, in the route from the charging station to the charging station, not only
the distance but also the uphill, downhill, and traffic jams on the route are taken into
consideration to estimate the required power amount and calculate the running time and
charging time. Then, search for the guidance route with the minimum required time and cost
to reach the destination.

170 The time required to reach the destination includes the charging time at the charging station
in addition to the actual travel time of the route, and the required cost to the destination
includes the charging fee and the toll road fee. Further, in this specification, among the
charging stations on the route, the position of the charging station that actually performs
supplementary charging is referred to as a charging point.

[0010]

178 In general, the closer the battery is to a fully charged state, the smaller the amount of charge
per hour (the amount of rechargeable power), and the closer to the empty state, the larger
the amount of charge per hour.

181 Therefore, in order to minimize the charging time, it is better to drive and charge the battery
until it is as close to empty as possible, rather than frequently stopping by the charging
station to charge the battery. Therefore, in this embodiment, the interval between
supplementary charges is made as long as possible to reduce the number of supplementary
charges to the destination, and the amount of supplementary charges at each charging point
is equalized from the charging stations on the route. Select a charging station to stop by and
decide on a charging point.

[0011]

191 FIG. 2 is a flowchart showing a route search process.

192 The operation of one embodiment will be described with reference to this flowchart. The
controller 1 executes this process when the destination is set by the input device 6 and the
route search instruction operation is performed. First, the destination set by the input device
6 isread in step 1, and in the following step 2, the remaining capacity of the battery is
confirmed by the fuel gauge 7, and the cruising distance that can be traveled by the
remaining capacity is calculated.

[0012]

201 In step 3, a route search from the departure point to the destination is performed by targeting
all routes including the route that does not pass through the charging station.

203 In general, an electric vehicle is inferior in cruising power to an internal combustion engine
vehicle, so if the mileage to the destination is long, it is necessary to travel on a route with a
charging station. However, if the distance to the destination is short and the current
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remaining capacity is reachable, there is no problem in traveling on a route without a
charging station. Therefore, in order to investigate whether or not the destination can be
reached with the current remaining capacity, the route search to the destination is started by
targeting all the routes including the route that does not pass through the charging station.
As a route search method to the destination, for example, the Dijkstra method can be used,
and since these are already well known, the description thereof will be omitted.

[0013]

215 In step 4, during the route search for all routes including the route that does not go through
the charging station, the search distance in all the routes in the middle of the search, that is,
from the starting point to the search node (intersection, road bend, etc.). Check if the
distance exceeds the cruising range of the remaining capacity.

219 If the search distance of all the routes in the middle of the search exceeds the cruising
distance of the remaining capacity, it is useless to search the route for all the routes any
more, so proceed to step 5 and go through the charging station. Performs a route search
targeting only the route to be searched. In the following step 6, it is confirmed whether or
not a route that can reach the destination has been searched while performing
supplementary charging, and if the guidance route is searched, the process proceeds to step
7, and the current location of the vehicle and the searched guidance route are displayed on
the road map. The charging point, charging time, time required to reach the destination, etc.
are displayed. However, if the distance between the charging station and the charging station
on the route exceeds the cruising distance of full charge and the guidance route that can
travel to the destination cannot be searched, the process proceeds to step 10 and the display
8 is used for the purpose. A warning message indicating that the area cannot be reached is
displayed.

[0014]

235 In this way, when the search distance of all the routes under search exceeds the calculated
cruising distance of the remaining battery capacity, the route search is performed for the
route via the charging station from the departure point to the destination. Therefore, it is
possible to search for the optimum route from all routes including routes that do not go
through the charging station until the search distance exceeds the cruising distance of the
remaining capacity, and it is unnecessary if the search distance exceeds the cruising distance
of the remaining capacity. The search for a route that does not go through a simple charging
station is omitted, and the route search time is shortened.

[0015]
246 On the other hand, if the search distance is less than or equal to the cruising distance, the
process proceeds to step 8 to confirm whether or not a route that can reach the destination
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without supplementary charging has been searched.

249 |f a route that can reach the destination without supplementary charging is searched for,
proceed to step 9, select the route with the minimum required time or cost from the search
routes as the guidance route to the destination, and use the road map. The guidance route is
displayed above, and the time required to reach the destination is displayed.

253 Here, the time required to reach the destination without supplementary charging is only the
required traveling time of the route, for example, the traveling time when traveling on the
route at the legal speed, or VICS (Vehicle Information and Communication System) at the
legal speed. ), The travel time is calculated in consideration of traffic congestion information
and traffic regulation information. If the route to the destination has not been searched in
step 8, the process returns to step 4 and the route search for all routes including the route
that does not pass through the charging station is continued.

[0016]

263 In this way, the cruising distance is calculated based on the remaining capacity detection
value of the in-vehicle battery, the route search is started for all routes including the route
that does not pass through the charging station, and the distance to the destination is
calculated as the cruising distance. W hen a route smaller than the value is searched, the
route with the minimum required time or cost is selected as the guided route, so that all
routes including the route that does not go through the charging station are supplemented. It
is possible to search for the optimum guidance route that can reach the destination without
charging.

[0017]

274 FIG. 3 is a flowchart showing a route search process via the charging station executed in step
5 of FIG.

276 In step 21, the route via the charging station is searched.

277 The road map data stored in the storage device 5 includes information about the charging
station, and searches for a route via the charging station based on the position information of
the charging station. At this point, the route search for all routes including the route that
does not go through the charging station is performed halfway, so only the route with the
charging station on the route is extracted from the routes in the middle of the search., You
can continue to search for those routes.

[0018]

286 FIG. 4 shows an example of a route from a starting point to a destination via a charging
station.

288 The circles in the figure indicate the location of the charging station. In this embodiment, each
route to the destination via the charging station is represented by the numberi (=1,2,..) In
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order, and each charging station on each route is represented by the number j (=1,2,..) In
order., ..). Then, the charging station of the number j on the path i is represented as Sij. In
the example of FIG. 4, the charging stations S11, S12, and S13 are on the path 1, and the
charging stations S21 and S22 are on the path 2. Further, there are charging stations S31,
S32, and S33 on the path 3. It should be noted that some charging stations overlap in a
plurality of routes. Further, in the example shown in FIG. 4, the charging stations S13 and
S22 are at the intersection of the road, and the other charging stations are not at the
intersection.

[0019]

301 In step 22, the route number i is set to 1, and in the following step 23, the charging station
number j is set to 1 to confirm whether or not each route of the search result via the
charging station can be traveled.

304 First, in step 24, the required electric energy from the departure point to the nearest charging
station Sil on the route i is estimated. The method for estimating the required electric energy
will be described later. In step 25, it is confirmed whether or not the battery can travel to the
nearest charging station Sil with the current remaining capacity of the battery. If the
distance to the nearest charging station Sil exceeds the cruising range of the current
remaining capacity, it is not possible to travel on this route i, so it is useless to continue
searching for route i, and step. Proceed to 29. In step 29, it is confirmed whether or not the
investigation of all routes has been completed, and if there is an uninvestigated route, the
process proceeds to step 30, the route number i is incremented, and the process returns to
step 22 to investigate the next route (i + 1).

[0020]

317 In addition, for example, when the departure place is a home or a charging station where a
charging device is installed and it is assumed that the departure is always in a fully charged
state, the processes of steps 23 to 25 are unnecessary.

320 Therefore, after the process of step 22, for example, the open terminal voltage of the battery
is detected to determine whether or not the battery is in a fully charged state, and if itis in a
fully charged state, the processes of steps 23 to 25 are omitted and the process proceeds to
step 26. If the battery is not fully charged, the processes of steps 23 to 25 may be
performed.

[0021]

328 In step 26, can all other charging station sections on the route i, except the section from the
departure point to the first charging station Sil, be fully charged, that is, the distance of all
charging station sections is the fully charged cruising range. Check if it is as follows.

331 If any of the charging station sections on the route i cannot travel on a full charge, the route i
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is regarded as untravelable and the process proceeds to step 29. On the other hand, when all
the other charging station sections on the route i other than the first charging station section
can travel on a full charge, the route i is a travelable route and the process proceeds to step
27.

[0022]

339 In this way, the distance from the departure point to the first charging station in the search
result route is less than or equal to the calculated cruising distance of the remaining battery
capacity, and the distance between each charging station section from the first charging
station to the destination. Since the route that is less than the cruising distance of a full
charge is extracted as a travelable route, it is possible to accurately search for a route that
can reach the destination with the cruising power of the electric vehicle.

[0023]

348 In step 27, the required electric energy of each charging station section on the path i is
estimated.

350 For example, in the route 1 shown in FIG. 4, the required electric energy of each section from
the departure point to S11,S11 to S12, S12 to S13, and S13 to the destination is estimated.

352 In addition, routes 2 and 3 are estimated in the same manner. The method for estimating the
required electric energy will be described later.

[0024]

357 In step 28, the station to be actually charged is selected from the charging stations Sil, Si2, ...
On the path i, and the charging point is determined.

359 Here, the charge amount at a certain charging point is the required electric energy to the next
charging point, and the required electric energy between the charging points is the sum of
the required electric energy of the charging station section included in the section. As
mentioned above, when selecting a charging station, make the supplementary charging
interval as long as possible to reduce the number of supplementary charging from the
charging stations from the departure point to the destination so that the supplementary
charging amount at each charging point is even. Select to.

[0025]

369 In this way, the required power amount in each charging station section on the travelable
route is estimated, and based on the estimated required power amount in each charging
station section, the charging stations on the travelable route are selected from the starting
point. Since the charging station to actually charge is selected and the charging point is
determined so that the number of supplementary charges to the destination is the minimum
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and the amount of charge for each supplementary charge is equal, the battery is almost
empty. Supplementary charging can be started from, and the charging time for each
supplementary charging can be shortened.

[0026]

380 When the investigation of all routes i is completed, the process proceeds to step 31, the
charging time and the charging charge for each route that can reach the destination are
estimated, and the required time for each route is calculated in the following step 32.

383 The estimation of the charging time will be described later.

384 The charging time and charge charge estimation for each route and the calculation of the
required time may be performed during the search for each route, but it is clear whether the
search process for each route is completed and the destination can be reached. It is more
rational to do it after that, and it is possible to eliminate unnecessary processing for routes
that cannot reach the destination. In step 33, the route with the minimum required time or
the route with the minimum required cost is selected as the optimum guidance route from
the search routes that can reach the destination.

[0027]

394 Here, a method of estimating the required electric energy in a certain section will be
described.

396 As shown in FIG. 5, in the section from one charging station Sij on a certain route to the next
charging station Si {j + 1), the distance from the charging station Sij at the point X is defined
as x. Further, the estimated vehicle speed at the point X is v [km / h]. The vehicle speed v
may be estimated in consideration of traffic information such as VICS in addition to the legal
speed, or 10-15 mode or HWY mode according to the type of road, such as city driving,
suburban general road driving, or highway driving. It may be estimated by applying a driving
mode such as.

[0028]

406 The power consumption rate N [Wh / km] when traveling at the point X is expressed by the
following equation.

408 [Equation 1] N (during power running) =K/ (eg -em) + W / v, N (during regeneration) = K -
egg -em+W /v Kinthe formula 1 is expressed by the following equation. In Equation 1 and
Equation 2,8 is the road gradient [9] at point X. Wt is the vehicle weight [kg], Wi is the
rotational inertia equivalent weight [kg], i is the rolling resistance coefficient, Cd is the air
resistance coefficient, A is the front projected area [m2], and eg is the gear efficiency [%/
100]., Em are motor efficiencies [%/ 100], which are vehicle-specific values. The egg and em
are determined by the vehicle speed and torque. Further, g is the gravitational acceleration
[m/ sec2], and p is the air density [kg / m3]. W is an auxiliary load [W] for an air
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conditioner, a radio, or the like.

[0029]

420 The required electric energy E [Wh] from the charging station Sij to the next charging station
Si (j + 1) is the power consumption rate N [Wh / km] expressed by the formula 1 as the
distance xo [km] between the charging stations. Because you just have to integrate

[0030]

426 As described above, since the required power amount is estimated in consideration of the
road gradient and the traffic congestion of the road, it is possible to estimate the required
power accurately according to the road condition.

[0031]

432 Next, a method of estimating the charging time will be described.

433 The required electric energy E [Wh] between charging points is calculated based on the
estimated required electric energy of each charging station section, and the required electric
energy calculated value E up to the next charging point is added to the charging amount at
each charging point. Set [Wh].

437 That is, the charge amount at each charging point is E [Wh].

438 As a result, at the next charging point, supplementary charging can be started from an almost
empty state, and the charging time for each supplementary charging can be minimized. The
internal resistance r [Q ] and the open circuit voltage Vo [V] of the battery can be expressed
by an approximate expression of an experimental formula obtained experimentally as a
function of the charge amount E. [Equation 4] r =r (E) =re + k1E + k2E2 + k3E3 +..,Vo=Vo
(E) =Ve+hlE+ h2E2 + h3E3 + ... Here, re and Ve are the internal resistance and the open
circuit voltage at the time of complete discharge.

[0032]

448 FIG. 6 is a diagram showing the rechargeable power characteristics of the battery.

449 Assuming that the upper limit voltage of the battery is Vt, the rechargeable power P can be
expressed as P (E) =Vt {Vt-Vo (E)} / r (E), Vt = Vo (Et). By charging with chargeable power
determined by the upper limit voltage Vt of the battery, it is possible to charge in the
minimum time. Therefore, the time t [h] when charging from E to E'shown in FIG. 6 is
obtained by the following equation. In this way, the charging time can be estimated based on
the data of the internal resistance, the open circuit voltage and the upper limit voltage of the
battery.
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[0033]

459 As explained above, based on the road map data that includes information about the charging
station, the guidance route to the destination is searched for in consideration of
supplementary charging of the in-vehicle battery, so even if the destination is far away. It is
possible to search for a guidance route that takes into account the cruising power of the
electric vehicle, and it is not necessary for the occupants to investigate whether they can
reach the destination while performing supplementary charging, which gives a sense of
security when heading to a distant destination. ..

466 In addition, since the time required to reach the destination includes the charging time of the
in-vehicle battery and the required cost includes the charging cost of the in-vehicle battery,
the optimum guidance route should be selected in consideration of the charging time of the
battery and the charging cost. Can be done.

[0034]

473 In the configuration of the above embodiment, the storage device 5 is a road map data
storage means, and the controller 1 is a route search means, a cruising distance calculation
means, a required electric energy estimation means, a charging point determining means, a
required electric energy calculation means, and charging. The amount setting means and the
remaining amount meter 7 constitute the remaining capacity detecting means.

[0035]

481 A brief description of the drawing

[0036]

485 FIG. 1 is a diagram showing a configuration of one embodiment.

[0037]

489 FIG, 2 is a flowchart showing a route search process according to the embodiment.

[0038]
193 FIG, 3 is a flowchart showing a route search process via the charging station of the
embodiment.

[0039]
498 FIG. 4 is a diagram showing an example of a route from a starting point to a destination via a
charging station.
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[0040]

503 FIG. 5 is a diagram illustrating a method of estimating a required electric energy in a certain
charging station section.

[0041]
s08 FIG. 6 is a diagram showing the rechargeable power characteristics of the battery.

[0042]
512 Description of the sign

[0043]
s16 1 Controller 2 Direction sensor 3 Distance sensor 4 GPS receiver 5 Storage device 6 Input
device 7 Remaining meter 8 Display 9 Speaker
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Notice

This transiation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commerdially relevant or
financial decisions, should not be based on machine-translation output.

DESCRIPTION JP2006298262A

10 Vehicle air conditioner

{0001]
14 The present invention relates to a vehicle alr conditioner, and more particularly to a vehidle air
conditioner that pre-air-conditions a vehicle before an accupant gets on the vehicle,

[0002]

1o Conventionally, as an air-conditioning device for air-conditioning the interior of a hybrid
vehicle using an engine and an electric motor as a drive source, 3 compressor is driven by
electric power from a battery in order to air<condition the interior of the vehicle even when
the engine is stopped. There is something that air-conditions the room. In such an air
conditioner, it is necessary to control the battery so as not {o be over-discharged.

{0003}

27 Therefore, in Patent Document 1, when the compressor of the refrigeration cycle is driven by
the motor, at least one of the capacities of the blower and the compressor is lowered as
compared with the case where the compressor is driven by the engine, and further, the cooling
of the evaporator is further reduced. A device for reducing power consumption by giving
priority to reducing the capacity of the compressor when the heat load is large is described.

[004]

28 Further, Patent Document 2 describes a device that detects a power generation state of an
electric motor driven by an engine and limits the ocutput to an electric compressor to a
pradetermined value or less when the amount of power generation is insufficient,
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[0005]
41 Further, Patent Document 3 describes a device for limiting the rotation speed of the electric
compressor while the vehicle is stopped.

[0006]

46 Further, Patent Document 4 describes an apparatus for operating an electric compressor by
holding operation efficiency data relating to a rotation speed with good operation efficiency of
the electric compressor and determining a time to start the electric compressor based on the
operation efficiency data. Has been done. $82 001 —1 8 0 2 6 0 51¥R 4568
2000—2327995 M EH2002—-23735 650k 556
2003—-23735150%#K

[0007]

55 By the way, in recent years, a technique has been proposed in which the interior of a vehicle is
pre-air-conditioned before the occupant gets on board to improve the comfort when the
occupant gets on board. For example, when the cooling operation is performed as pre-air
conditioning before getting on a vehicle that has been stopped for a long time in midsummer,
the heat load becomes very large because the temperature inside the vehicle is high.
Therefore, in order to obtain the maximum cool-down performance, pre-cooling may be
performed by setting the rotation speed of the electric compressor to the maximum rotation
speed and setting the blower fan voltage to the maximum voltage.

[0008]

66 However, when pre-cooling is performed in this way, the power consumption is too large, and
even if the battery capacity is sufficient, the operating time becomes extremely short.

68 In addition, even if the temperature at which the air is blown out from the air outlet is lowered,
if the operating time is short, the heat capacity of the occupant's seat cannot be sufficiently
taken, and the feeling when riding cannot be improved. There is.

[0009]

74 The present invention has been made in consideration of the above facts, and provides an air
conditioner for a vehicle capable of suppressing power consumption and improving the feeling
when riding when a large heat load is applied. With the goal.

[0010]
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so In order to achieve the above object, the invention according to claim 1 is at least one of the
temperature and the air volume of the air blown out from the air outlet provided in the
passenger compartment of the vehicle by the electric power supplied from the charged power
storage means. The adjusting means for adjusting the temperature, the vehicle interior
temperature detecting means for detecting the temperature inside the vehicle, the surface
temperature detecting means for detecting the surface temperature of the portion where the
occupant comes into contact during the occupancy, and the vehicle before the occupant gets
on the vehicle. It is characterized by comprising a control means for operating the adjusting
means with a capacity set based on the temperature inside the vehicle interior and the surface
temperature when the execution of pre-air conditioning for air-conditioning the room is
instructed. ..

[0011]

94 According to the present invention, the adjusting means operates by the electric power
supplied from the charged power storage means, and adjusts at least one of the temperature
and the air volume of the air blown from the air outlet provided in the passenger compartment
of the vehicle. do.

[0012]

101 The control means was detected by the vehicle interior temperature detection means and the
surface temperature detection means detected by the vehicle interior temperature detection
means when instructed to perform pre-air conditioning to air-condition the vehicle interior
before the occupant boarded. Based on the surface temperature of the part that the occupant
comes into contact with while riding, the capacity of the adjusting means is set, and the
adjusting means is operated with the set capacity.

[0013]

110 For example, as described in claim 2, in the control means, the absolute value of the
difference between the temperature inside the vehicle interior and the target vehicle interior
temperature is equal to or higher than the first threshold value, and the surface temperature
and the target surface temperature are the same. When the absolute value of the difference
satisfies the condition of the second threshold value or more, the adjusting means is operated
with the first capacity lower than the maximum capacity of the adjusting means, and when
the condition is not satisfied, the first capacity is not satisfied. The adjusting means is
operated with a second capacity higher than the capacity of one.

[0014]
121 That is, when the heat load is large, the capacity is reduced and the adjusting means is
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operated, so that the power consumption can be suppressed.

123 Therefore, since the operating time of the pre-air conditioning can be lengthened, for
example, when the cooling operation is performed as the pre-air conditioning, an appropriate
cool-down performance can be obtained, and the feeling when riding can be improved. ..

[0015]

120 Specifically, as described in claim 3, the adjusting means includes a compressor and a blower
fan operated by the electric power supplied from the storage means, and the controlling
means is satisfied when the above conditions are satisfied. The compressor is operated at a
first rotation speed lower than the maximum rotation speed, and the blower fan is operated
at a first air volume smaller than the maximum air volume. If the above conditions are not
satisfied, the first rotation speed is operated. The compressor can be operated at a higher
second rotation speed, and the blower fan can be operated at a second air volume larger than
the first air volume.

[0016]

140 Further, as described in claim 4, the second rotation speed may be the maximum rotation
speed, and the second air volume may be the maximum air volume.

142 As a result, the interior of the vehicle can be air-conditioned in a shorter time.

[0017]

146 Further, as described in claim 5, the portion with which the occupant comes into contact may
be configured to be a seat on which the occupant sits.

148 As a result, the feeling when the occupant is seated can be improved.

[0018]

152 Further, as described in claim 6, the detection means for detecting the amount of electricity
stored in the electricity storage means is further provided, and the control means is the pre-
conditioning means when the amount of electricity stored in the detection means is equal to
or less than a predetermined amount. The operation of the air conditioner may be stopped.

156 As a result, it is possible to prevent the storage amount of the storage means from being
excessively reduced.

[0019]

161 As described above, according to the present invention, there is an effect that power
consumption can be suppressed and a feeling when riding can be improved when the heat
load is large.
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[0020]
167 Hereinafter, an example of an embodiment of the present invention will be described in detail
with reference to the drawings.

[0021]

172 FIG. 1 shows a schematic configuration of a vehicle air conditioner 10 according to an
embodiment of the present invention.

174 As shown in FIG. 1, the vehicle air conditioner 10 is provided with a refrigerant circulation
path including a compressor 12 as a compressor, a condenser 14 as a condenser, an
expansion valve 16 as a decompressor, and an evaporator 18 as an evaporator. A
refrigeration cycle is configured.

[0022]

181 The compressor 12 is an electric compressor and is driven by an electric motor 70 (see FIG.
2).

183 The compressor 12 is operated by rotationally driving the electric motor 70. The compressor
12 compresses the low pressure gas phase refrigerant into a high temperature and high
pressure superheated gas phase refrigerant.

[0023]

189 As the compressor 12, various types of compressors can be applied, but here, it is assumed
that a conventionally known variable displacement compressor is applied.

191 In such a compressor 12, the solenoid valve 20 is controlled by changing the current value of
the energizing current to the solenoid valve 20 (see FIG. 2) of the compressor 12 or changing
the duty ratio, and the piston of the compressor 12 is used. By changing the stroke of, the
suction pressure of the refrigerant can be changed. As a result, the amount of refrigerant
circulating by the compressor 12, that is, the cooling capacity is adjusted.

[0024]

199 The condenser 14 is a heat exchanger between the refrigerant and the outside air arranged
downstream of the compressor 12, and cools and condenses the superheated air phase
refrigerant discharged from the compressor 12 into a liquid phase refrigerant.

202 The liquid phase refrigerant flowing out of the capacitor 14 is depressurized by the expansion
valve 16 to become a low pressure liquid phase.
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[0025]

207 The expansion valve 16 provided on the upstream side of the evaporator 18 rapidly
decompresses the liquefied refrigerant to atomize it and supply it to the evaporator 18.

209 This makes it possible to improve the vaporization efficiency of the refrigerant in the
evaporator 18.

[0026]

214 The evaporator 18 is a heat exchanger that evaporates a low-pressure liquid-phase refrigerant
into a low-pressure gas-phase refrigerant, and the air that passes through the evaporator 18
(hereinafter, after the evaporator) is vaporized by the compressed and liquefied refrigerant.
Cool the air).

218 At this time, the evaporator 18 is designed to condense moisture in the air by cooling the
passing air, whereby the air after the evaporator is dehumidified.

[0027]

223 The evaporator 18 is provided inside the air conditioning duct 22.

224 Both ends of the air conditioning duct 22 are open, and air intake ports 24 and 26 are formed
at one of the open ends. Further, at the other opening end, a plurality of air outlets 28 (28A,
28B, 28C are shown as an example in the present embodiment) formed toward the vehicle
interior.

[0028]

231 The air intake 24 communicates with the outside of the vehicle, and outside air can be
introduced into the air conditioning duct 22.

233 Further, the air intake port 26 communicates with the vehicle interior, and the air (inside air)
in the vehicle interior can be introduced into the air conditioning duct 22. As an example of
the air outlet 28, the air outlet 28A is a defroster outlet that blows air toward a windshield
glass (not shown) of the vehicle, and the air outlet 28B is a side and center register outlet. It
is a mouth, and the air outlet 28C is a foot outlet.

[0029]

241 In the air conditioning duct 22, a blower fan 30 is provided between the evaporator 18 and
the air intakes 24 and 26.

243 Further, an air intake switching damper 32 is provided in the vicinity of the air intakes 24 and
26. The air intake switching damper 32 opens and closes the air intakes 24 and 26 by
operating an actuator such as a servomotor 34 (see FIG. 2).
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[0030]

249 The blower fan 30 is rotated by the drive of the blower motor 36, sucks air into the air
conditioning duct 22 from the air intake port 24 to the air intake port 26, and further sends
the air toward the evaporator 18.

252 At this time, outside air or inside air is introduced into the air conditioning duct 22 according
to the open / closed state of the air intakes 24 and 26 by the air intake switching damper 32.

[0031]

257 That is, when the air intake switching damper 32 closes the air intake 24, the inside air
circulation mode is set in which the inside air is introduced into the air conditioning duct 22,
and when the air intake switching damper 32 closes the air intake 26, the inside air
circulation mode is set. , The outside air introduction mode is set in which the outside air is
introduced into the air conditioning duct 22.

[0032]

265 An air mix damper 38 and a heater core 40 are provided on the downstream side of the
evaporator 18.

267 The air mix damper 38 is rotated by the drive of the servomotor 42 (see FIG. 2), and adjusts
the amount of air passing through the heater core 40 after the evaporator 18 and the
amount of bypassing the heater core 40.

[0033]

273 A cooling water circulation path is formed in the heater core 40 with the engine of a vehicle
(not shown), and the cooling water circulates in the heater core 40 by the operation of a
circulation pump (not shown).

276 As a result, the air passing through the heater core 40 is heated by the cooling water heated
by the engine.

[0034]

281 Therefore, the air heated by the heater core 40 and the air cooled by the evaporator 18 by
bypassing the heater core 40 are mixed, and the mixed air is blown out from the air outlet 28
as air conditioning air.

284 At this time, in the vehicle air conditioner 10, the opening degree of the air mix damper 38 is
controlled to adjust the amount of air passing through the heater core 40 and air bypassing
the heater core 40, thereby moving from the air outlet 28 to the vehicle interior. Adjust the
temperature of the air blown toward it.
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[0035]

291 An air outlet switching damper 44 is provided in the vicinity of the air outlet 28.

292 In the vehicle air conditioner 10, the temperature-controlled air can be blown out from a
desired position into the vehicle interior by opening and closing the air outlets 28A, 28B, and
28C by the air outlet switching dampers 44.

295 The operation of the air outlet switching damper 44 will be described as assuming that the
servomotor 46 is driven by the vehicle air conditioner 10 according to the set operation
mode, but the occupant mechanically operates the air manually. [t may be one that can open
and close the outlet 28.

[0036]

302 Next, the configuration of the control system of the vehicle air conditioner 10 according to
the present embodiment will be described.

304 FIG. 2 shows a schematic block diagram of the control system of the vehicle air conditioner
10 according to the present embodiment.

[0037]

309 The vehicle air conditioner 10 includes an air conditioner control unit 50 composed of a
microcomputer including a ROM, a RAM, a CPU, and the like (not shown).

[0038]

314 The air conditioning control unit 50 receives suction pressure of a servo motor 34 for driving
an air intake / inlet switching damper 32, a servo motor 42 for driving an air mix damper 38,
a servo motor 46 for driving an air outlet switching damper 44, and a compressor 12, An
electromagnetic valve 20 for controlling, an electric motor 70 for driving the compressor 12,
and a blower motor 36 for driving the blower fan 30 are connected to each other.

[0039]

322 Further, in the air conditioning control unit 50, along with setting the target vehicle interior
temperature, the air volume of the blower fan 30, the air intake port, the air outlet, etc. are
set in the manual mode or the auto mode, the outside air introduction mode or the inside air.
An operation panel 54 for setting an operation mode (air conditioning condition) such as
setting of an air outlet 28 for blowing out temperature-controlled air or performing in a
circulation mode is connected.

328 The vehicle air conditioner 10 operates based on the air conditioning conditions set by the
occupant by operating the operation panel 54.

330 The air conditioning conditions set by the occupants are stored in the memory 66 described
later.
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[0040]

335 Further, the vehicle air conditioner 10 includes a post-evaporator temperature sensor 56 that
detects the temperature of the air after the evaporator (hereinafter referred to as the
temperature after the evaporator), an outside air temperature sensor 58 that detects the
outside air temperature outside the vehicle, and a temperature inside the vehicle. A vehicle
interior temperature sensor 60, a solar radiation sensor 62, a receiver 64, for example, a
non-volatile memory 66 such as a flash ROM, a seat surface temperature sensor 68 for
detecting the surface temperature of a seat on which an occupant (not shown) is seated, and
a vehicle, SOC (State of Charge) sensors 69 for detecting the remaining capacity (storage
amount) of the battery 71 are provided, and these are connected to the air conditioning
control unit 50, respectively.

[0041]

348 The post-evaporator temperature sensor 56 is composed of, for example, a thermistor or the
like, senses the temperature of the air after the evaporator as a resistance change, and
outputs a post-evaporator temperature signal according to the temperature of the air after
the evaporator to the air conditioning control unit 50.

352 The post-evaporator temperature sensor 56 is installed at the rear of the evaporator 18.

[0042]

356 The outside air temperature sensor 58 is composed of, for example, a thermistor or the like,
senses the outside air temperature as a resistance change, and outputs an outside air
temperature signal corresponding to the outside air temperature to the air conditioning
control unit 50,

360 The outside air temperature sensor 58 is installed, for example, in the lower part of the front
bumper reinforcement of the vehicle.

[0043]

365 The vehicle interior temperature sensor 60 is composed of, for example, a thermistor or the
like, senses the temperature inside the vehicle interior as a resistance change, and outputs a
vehicle interior temperature signal corresponding to the vehicle interior temperature to the
air conditioning control unit 50.

369 The vehicle interior temperature sensor 60 is installed at a predetermined position, for
example, in the instrument panel of the vehicle.

[0044]
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374 The solar radiation sensor 62 is configured by a photodetecting means such as a photodiode,
and outputs a solar radiation amount signal according to the solar radiation amount to the
air conditioning control unit 50.

377 The solar radiation sensor 62 is installed near the defroster outlet at the upper part of the
instrument panel of the vehicle, for example.

[0045]
382 The receiving unit 64 receives various signals transmitted from the remote control key 80 of
the vehicle as shown in FIG.

[0046]

387 The seat surface temperature sensor 68 is composed of, for example, a thermistor or the like,
senses the surface temperature of the seat on which the occupant sits as a resistance change,
and outputs a seat surface temperature signal according to the seat surface temperature to
the air conditioning control unit 50.

391 The seat surface temperature sensor 68 is provided on at least one of the seat back and the
seat cushion, and is provided at a portion where at least a part of the occupant’s body
reliably contacts when the occupant sits down.

[0047]

397 As shown in FIG. 3A, the remote control key 80 has a configuration in which the grip portion
84 is attached to the key portion 82 inserted into the key insertion slot of the vehicle.

399 The grip portion 84 is provided with a lock button 86 for locking the vehicle door, an unlock
button 88 for unlocking the vehicle door, and a pre-air conditioning button 90 for instructing
execution of pre-air conditioning described later. Has been done.

[0048]

405 FIG. 3B shows a block diagram of the control system of the remote controller key 80.

406 As shown in FIG. 3B, the remote control key 80 has a lock button 86, an unlock button 88, a
pre-air conditioning button 90, and a lock button 86, an unlock button 88, and a pre-air
conditioning button 90 on a control unit 92 composed of a microcomputer including a ROM,
a RAM, a CPU, etc. (not shown). And the transmission unit 94 are connected to each other.

[0049]

413 When the lock button 86 is pressed, the control unit 92 wirelessly transmits a lock signal
indicating that the lock button 86 is pressed by the transmission unit 94.

415 When this signal is received on the vehicle side, the vehicle door is locked.
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416 Similarly, when the unlock button 88 is pressed, the control unit 92 wirelessly transmits an
unlock signal indicating that the unlock button 88 is pressed by the transmission unit 94.
418 When this signal is received on the vehicle side, the vehicle door is unlocked.

[0050]

422 Further, when the pre-air conditioning button 90 is pressed, the control unit 92 wirelessly
transmits a pre-air conditioning signal indicating that the pre-air conditioning button 90 is
pressed by the transmission unit 94.

425 When this signal is received on the vehicle side, the pre-air conditioning control described
later is executed.

[0051]

430 In the air conditioning control unit 50, when the air conditioning conditions including the
target vehicle interior temperature are set during normal air conditioning operation, the air
conditioning conditions and the environmental conditions (outside air temperature, vehicle
interior temperature, solar radiation amount, etc.) are set. Based on this, the air conditioning
inside the vehicle is controlled.

[0052]

438 For example, when the auto mode is set, the target blowing temperature (the target
temperature of the air blown from the air outlet) for setting the inside of the vehicle as the
target vehicle interior temperature based on the target vehicle interior temperature and the
environmental conditions. ), The opening degree of the air mix damper 38, the blower level
(air volume of the blower fan 30), the air intake port, the air outlet, etc. are set, and the
suction pressure of the compressor 12 (capacity of the compressor 12) is based on the
setting results. , The blower fan 30, the air intake / inlet switching damper 32, the air mix
damper 38, the air outlet switching damper 44, and the like are controlled to control the
motors and the like to air-condition the interior of the vehicle.

[0053]

450 The target blowout temperature TAO can be generally calculated from the target vehicle
interior temperature TSET, the vehicle interior temperature TR, the outside air temperature
TAM, and the amount of solar radiation TS by using the following equation.

[0054]
456 TAO = k1, TSET-k2, TR-k3, TAM-k4, TS+ C ... (1) (However, k1, k2, k3, k4, and C are preset
constants) Also, manual mode (auto mode off) is available. If it is set, the target blowout
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temperature, the opening degree of the air mix damper 38, etc. are set based on the target
vehicle interior temperature and the environmental conditions, and the air intake port
selected by this setting and the operation of the operation panel 54, M otors that drive the
suction pressure of the compressor 12, the blower fan 30, the air intake / inlet switching
damper 32, the air mix damper 38, the air outlet switching damper 44, etc., based on the air
conditioning conditions such as the air outlet and the blower level. By controlling the air
conditioning inside the vehicle interior.

[0055]

468 Further, when the reception unit 64 receives the pre-air conditioning signal transmitted from
the remote control key 80 in a state where the occupant is not in the vehicle, the air-
conditioning control unit 50 executes the pre-air-conditioning control described later.

471 In this pre-air conditioning control, the interior of the vehicle is air-conditioned before the
occupant gets on the vehicle, and the comfort when the occupant gets on the vehicle is
improved.

[0056]

477 Next, as the operation of the present embodiment, the pre-air conditioning (pre-cooling)
control routine performed by the air conditioning control unit 50 will be described with
reference to the flowchart shown in FIG.

4s0 In the pre-air conditioning control routine shown in FIG. 4, the occupant presses the pre-air
conditioning button 90 of the remote control key 80 within the detection range of the signal
output from the remote control key 80, and the pre-air conditioning signal transmitted from
the remote control key 80 is transmitted. It is executed when it is received normally.

[0057]

487 First, in step 100, the target vehicle interior temperature stored in the memory 66 is read out,
and in step 102, the vehicle interior temperature signal output from the vehicle interior
temperature sensor 60 is taken in, and the seat output from the seat surface temperature
sensor 68 is taken in. Capture the surface temperature signal.

[0058]

494 In step 104, it is determined whether or not the discrepancy between the detected vehicle
interior temperature and the target vehicle interior temperature is large.

496 That is, it is determined whether or not the difference between the detected vehicle interior
temperature and the target vehicle interior temperature (value obtained by subtracting the
target vehicle interior temperature from the detected vehicle interior temperature) is equal to
or greater than the first threshold value.
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500 When the difference is equal to or greater than this value, the first threshold value is set to a
value at which it can be determined that the heat load is large and the power consumption of
the compressor or the like is relatively high.

503 For example, the average target vehicle interior temperature that passengers feel comfortable
is set to about 25 degrees, and considering that the vehicle interior temperature will be 60
degrees or more when the vehicle is left in the scorching sun for a long time, the first The
threshold value is set to a value in the range of 40 degrees to 60 degrees as an example.

s07 In the present embodiment, the target vehicle interior temperature uses a temperature set by
the occupant, but may be a predetermined fixed value (for example, 25 degrees).

[0059]

512 Then, when the difference between the detected vehicle interior temperature and the target
vehicle interior temperature is equal to or greater than the first threshold value, the process
proceeds to step 106,

515 On the other hand, when the difference between the detected vehicle interior temperature
and the target vehicle interior temperature is less than the first threshold value, the process
proceeds to step 112, and the rotation speed of the compressor 12 is set to the maximum
rotation speed (second rotation speed). Set.

519 That is, the cooling capacity is set to the maximum.

520 Next, in step 114, the drive voltage for driving the blower fan 30 is set to the maximum
voltage.

522 That is, the air volume of the blower fan 30 is set to the maximum air volume (second air
volume).

[0060]

527 In step 106, it is determined whether or not the discrepancy between the detected sheet
surface temperature and the target sheet surface temperature is large.

529 That is, it is determined whether or not the difference between the detected sheet surface
temperature and the target sheet surface temperature (the value obtained by subtracting the
target sheet surface temperature from the detected sheet surface temperature) is equal to or
greater than the second threshold value. When the difference is equal to or greater than this
value, the second threshold value is set to a value at which it can be determined that the heat
load is large and the power consumption of the compressor or the like is relatively high. For
example, the average seat surface temperature that the occupant feels comfortable is set to
about 30 degrees, and the second threshold value is taken into consideration that the
temperature inside the vehicle becomes 60 degrees or more when the vehicle is left in the
scorching sun for a long time. Is set to a value in the range of 40 degrees to 60 degrees as an
example. The target seat surface temperature is set in advance to an average temperature
(for example, 30 degrees) that the occupant feels comfortable in consideration of the average
body temperature of the occupant (about 36 degrees), but the occupant can set it. Y ou may.
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[0061]

545 Then, when the difference between the detected sheet surface temperature and the target
sheet surface temperature is equal to or greater than the second threshold value, the process
proceeds to step 108.

548 On the other hand, if the difference between the detected sheet surface temperature and the
target sheet surface temperature is less than the second threshold value, the process
proceeds to step 112,

[0062]

554 In step 108, the rotation speed of the compressor 12 is set to a predetermined rotation speed
(first rotation speed) lower than the maximum rotation speed.

s56 That is, in the next step 110 in which the cooling capacity is set to be lowered, the drive
voltage of the blower fan 30 is set to a predetermined voltage lower than the maximum
voltage. That is, the air volume of the blower fan 30 is set to an air volume smaller than the
maximum air volume (first air volume).

[0063]

563 In step 116, the operation of the pre-air conditioning is started.

564 That is, the electric motor 70 is driven so that the compressor 12 rotates at the set rotation
speed, and the blower motor 36 is driven so that the blower fan 30 is driven at the set air
volume. At this time, the opening degree of the air mix damper 38 is set so that all the air
after the evaporator is bypassed by the heater core 40, and the servomotor 42 is controlled
accordingly.

[0064]

572 In step 118, the remaining capacity of the battery 71 detected by the SOC sensor 69 is taken
in, and it is determined whether or not the remaining capacity is equal to or less than a
predetermined predetermined amount.

575 The predetermined amount is set to a value at which, for example, if the remaining capacity of
the hattery 71 is equal to or greater than this value, the device operated by the electric
power of the battery 71 can be operated normally.

[0065]

581 Then, when the remaining capacity of the battery 71 is not more than a predetermined
amount, the process proceeds to step 120 to stop the operation of the pre-air conditioning.

583 That is, the drive of the compressor 12, the blower fan 30, and the like is stopped. On the
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other hand, when the remaining capacity of the battery 71 exceeds the predetermined
amount, the operation of the pre-air conditioning is continued until the remaining capacity of
the battery 71 becomes the predetermined amount or less.

[0066]

590 As described above, in the present embodiment, heat is obtained when the difference between
the detected vehicle interior temperature and the target vehicle interior temperature is large,
and when the difference between the detected seat surface temperature and the target seat
surface temperature is large. When the load is relatively high, the cooling capacity is reduced
for pre-air conditioning, and when the heat load is relatively small, such as when at least one
of the deviations is small, the cooling capacity is set to the maximum and pre-air conditioning
is performed. ..

[0067]

s00 Therefore, when the heat load is high, the decrease in power consumption becomes gradual
as compared with the case where the compressor rotation speed and the air volume of the
blower fan are maximized as in the conventional case, and the pre-air conditioning operation
time, that is, the battery 71 The time until the remaining capacity becomes less than a
predetermined amount can be lengthened.

s05 Therefore, an appropriate cool-down performance can be obtained, and the heat capacity of
the seat or the like on which the occupant sits can be effectively reduced.

607 Further, if the degree of decrease in the air volume of the blower fan 30 is increased, the
degree of decrease in the rotation speed of the compressor can be reduced, and the
temperature at which the air blown from the air outlet can be lowered can be lowered. ..
Therefore, it is possible to increase the feeling of cold air when riding.

[0068]

614 If the heat load is small, the compressor rotation speed and blower fan air volume are
maximized for operation, but the pre-air conditioning operation time is shortened (about 2 to
3 minutes) due to the maximum operation. The interior of the car will not be too cold.

[0069]

620 In the above, the case of performing pre-cooling has been described, but the present
invention can also be applied to the case of performing pre-heating.

622 In this case, an electric heater 72 is provided, for example, as shown in FIG. 5, instead of the
heater core 40 that heats the air passing by the cooling water heated by driving the engine.

624 In this case, the electric heater 72 has a configuration in which the heating capacity (electric
power: wattage) can be changed, and is driven by the heater drive unit 74.
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[0070]

629 In such a configuration, preheating can be performed by the same control as the flowchart
shown in FIG. 4, and the electric heater 72 may be driven instead of the compressor 12.

631 That is, in step 104, it is determined whether or not the difference between the detected
vehicle interior temperature and the target vehicle interior temperature (the value obtained
by subtracting the detected vehicle interior temperature from the target vehicle interior
temperature) is equal to or greater than the first threshold value. .. The first threshold value
and the target vehicle interior temperature may be set to different values from those in the
case of pre-cooling.

[0071]

s40 Then, when the difference between the detected vehicle interior temperature and the target
vehicle interior temperature is not equal to or more than the first threshold value, the
heating capacity of the electric heater is set to the maximum in step 108.

[0072]

646 In step 106, it is determined whether or not the difference between the detected sheet surface
temperature and the target sheet surface temperature (value obtained by subtracting the
detected sheet surface temperature from the target sheet surface temperature) is equal to or
greater than the second threshold value.

650 The second threshold value and the target sheet surface temperature may be set to different
values from those in the case of pre-cooling.

[0073]

655 Then, when the difference between the detected sheet surface temperature and the target
sheet surface temperature is equal to or greater than the second threshold value, the heating
capacity of the electric heater 72 is set lower than the maximum capacity in step 108.

[0074]

s61 Further, when starting the operation of the pre-air conditioning in step 116, the opening
degree of the air mix damper 38 is set so that all the air after the evaporator passes through
the electric heater 72, and the servomotor 42 is controlled accordingly.

[0075]
667 Not limited to the electric heater, other heaters such as a combustion type heater may be used
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as long as the heater can have a variable heating capacity.

[0076]

672 Further, the vehicle air conditioner 10 according to the present embodiment has a
configuration using an electric compressor, and is suitable for a hybrid vehicle or an electric
vehicle in which a driving force is obtained by an engine and a motor, but an electric
compressor is used. It can also be applied to vehicles that obtain driving force only by the
engine if it is available.

[0077]

sgo It is a figure which shows the schematic structure of the air conditioner for a vehicle which
concerns on this invention.

682 It is a block diagram which shows the schematic structure of the control system of the air
conditioner for a vehicle which concerns on this invention.

684 (A) is an external view of the remote control key, and (B) is a schematic block diagram of the
remote control key.

686 It is a flowchart which shows the pre-air-conditioning control routine which is executed in the
air-conditioning control part.

ss8 It is a block diagram which shows the schematic structure of the control system of the air-
conditioning apparatus for vehicles which concerns on the modification of this invention.

s90 Description of the sign

[0078]

694 10 Vehicle air conditioner 12 Compressor (adjusting means) 28 Air outlet 30 Blower fan
(adjusting means) 34,42, 46 Servo motor 36 Blower motor 38 Air mix damper 40 Heater
core 50 Air conditioning control unit (control means) 54 Operation panel 56 Evaporator Rear
temperature sensor 58 Qutside air temperature sensor 60 Vehicle interior temperature
sensor (vehicle interior temperature detection means) 62 Solar radiation sensor 64 Receiver
66 Memory 68 Seat surface temperature sensor (surface temperature detection means) 69
SOC sensor (detection means) 70 Electric motor 71 Battery (Storage means) 74 Heater drive
unit 80 Remote control key
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Notice

This transiation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commerd .ily relevant or
financial decisions, should not be based on machine-translation output.

DESCRIPTION JP2006112932A

1o Electric vehicle navigation system

{0001]

14 The present invention relates to an electric vehicle navigation system, and more particularly to
an electric vehicle navigation system capabie of displaying an arrival time at a destination in
consideration of a charging time in a charging facility.

[0002]

20 I recent years, low-emission vehicles have become widespread in order to prevent global
environmental destruction, especially global warming, and to preserve the global environment.
Above all, the development of electric vehicles that do not emit exhaust gas at all has been
enthusiastically promeoted. ing.

{0003}

s7 Blectric vehicles depend on the capadcity of the on-board battery installed, but especially when
driving for a relatively long distance, the on-board battery can be charged on the way to the
starting point, destination, or destination. May be needed.

so However, at present, charging equipment is not always sufficiently widespread,

[0004]

34 Therefare, a navigation device {see Patent Document 1} that reads information from a storage
medium such as a DVD-ROM that stores the position information of the charging equipment
and superimposes the information on the charging equipment on a map displayed on the
display panel, and an object thereaf. A navigation system {see Patent Document 2} that
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searches for and displays charging equipment in or near the destination so that the next run
can be performed even after reaching the destination, and is necessary to reach the
destination. A navigation system (see Patent Document 3) that calculates and announces the
charging time of electric power to an in-vehicle battery has been proposed.

2FRE2001-21512450W

2452003 -29446 350

#4$5H2001-11212150%

[0005]

48 However, at present, it takes tens of minutes to several hours to charge an in-vehicle battery of
an electric vehicle.

s0 Therefore, from the driver's point of view, it is important to know where the charging
equipment is, but it is also important to know how long it takes to charge the charging
eguipment and, after all, when and when the destination can be reached. be.

53 That is, the navigation system is required to predict the total time including the charging time
from the current position of the electric vehicle to the destination and notify the driver of the
total time prediction.

[0006]

59 On the other hand, for the driver, for example, if it is necessary to charge the in-vehicle battery
on the way to the destination and it takes time to charge, the driver can use the time to eat or
charge the charging equipment. Y ou will want to visit tourist spots near.

62 The navigation system is convenient if it can provide a dining place or a tourist spot near the
charging facility in order to meet the needs of such a driver or the like,

[0007]

67 Therefore, an object of the present invention is to provide a navigation system for an electric
vehicle capable of predicting a total time to a destination including a charging time of an in-
vehicle battery.

70 Another object of the present invention is to provide a navigation system for an electric vehicle
capable of providing information on a dining place, a tourist spot, a leisure facility, etc. around
a charging facility.

[0008]

76 In order to solve the above-mentioned problem, the navigation system of the electric vehicle
according to claim 1 aligns the current position of the own vehicle with the map information
and provides the driver with electricity to guide the route to the destination. In an automobile
navigation system, a display unit for displaying the route, an input unit for inputting the
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destination, a battery management unit for measuring the remaining capacity of an in-vehicle
battery, position information of charging equipment, information on charging performance,
and the above. A database unit in which map information is stored, the remaining capacity of
the in-vehicle battery, the fuel efficiency of the electric vehicle, the distance from the current
position of the electric vehicle to the charging facility based on the map information, and the
destination from the charging facility. The display unit is composed of an analysis unit that
calculates the charging time of the in-vehicle battery in the charging facility based on the
distance to, and the arrival time to the destination including the charging time calculated by
the analysis unit. It is characterized in that it is configured to be displayed.

[0009]

92 According to the invention according to claim 1, the analysis unit of the navigation system
obtains the distance from the current position of the electric vehicle to the charging facility
and the distance from the charging facility to the destination from the map information of the
database unit, and the distances thereof. The capacity required to drive the vehicle is
calculated using the fuel efficiency of the electric vehicle, the capacity to be charged by the
charging equipment is calculated from the required capacity and the remaining capacity of the
in-vehicle battery, and the charging performance of the charging equipment is calculated. The
charging time required to charge the capacity is calculated based on the information of.

100 Further, the display unit displays the arrival time for reaching the destination including the

charging time calculated by the analysis unit.

[0010]

105 According to the second aspect of the present invention, in the navigation system of the
electric vehicle according to the first aspect, the location information of the tourist facility is
stored in the database unit, and the display unit is the charging equipment and its vicinity. It
is characterized in that it is configured to display the above-mentioned tourist facility.

[0011]
112 According to the second aspect of the present invention, the charging facility and the tourist
facility in the vicinity of the charging facility are displayed on the display unit.

[0012]

117 The invention according to claim 3 is characterized in that, in the navigation system of the
electric vehicle according to claim 2, the tourist facility displayed on the display unit includes
a rechargeable tourist facility.
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[0013]
123 According to the third aspect of the present invention, a tourist facility having a charging
facility and capable of charging is displayed on the display unit.

[0014]

128 The invention according to claim 4 is the navigation system of the electric vehicle according
to any one of claims 1 to 3, wherein the display unit, the input unit, and the battery
management unit are mounted on the electric vehicle. Moreover, the database unit and the
analysis unit are provided in the data center, and are configured to communicate between
the electric vehicle and the data center.

[0015]

136 According to the invention of claim 4, the contents set in the input unit of the electric vehicle
and the information of the remaining capacity of the in-vehicle battery of the electric vehicle
measured by the battery management unit are sent to the data center and sent to the
database unit of the data center. The analysis unit calculates the arrival time, etc. based on
the stored map information and transmits it to the electric vehicle, and displays the result on
the display unit of the electric vehicle.

[0016]

145 The invention according to claim 5 is the display unit, the input unit, the battery management
unit, the database unit, and the analysis in the navigation system of the electric vehicle
according to any one of claims 1 to 3. All the parts are mounted on the electric vehicle.

[0017]

151 According to the invention of claim 5, the functions of the analysis unit and the database unit
are mounted on the electric vehicle to calculate the distance from the current position of the
electric vehicle to the charging facility and the distance from the charging facility to the
destination. The capacity required to travel a distance, the capacity to be charged by the
charging equipment, and the charging time at the charging equipment are calculated, and the
arrival time to reach the destination including the charging time is displayed on the display
unit. do.

[0018]

161 According to the invention according to claim 1, the analysis unit of the navigation system
obtains the distance from the current position of the electric vehicle to the charging facility
and the distance from the charging facility to the destination from the map information of
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the database unit, and the distances thereof. The capacity required to drive the vehicle is
calculated using the fuel efficiency of the electric vehicle, the capacity to be charged by the
charging equipment is calculated from the required capacity and the remaining capacity of
the in-vehicle battery, and the charging performance of the charging equipment is calculated.
The charging time required to charge the capacity is calculated based on the information of.

169 Further, the display unit displays the arrival time for reaching the destination including the
charging time calculated by the analysis unit.

[0019]

174 In this way, by predicting the total time to the destination including the charging time, it is
possible to inform the driver of the arrival time for reaching the destination.

176 In addition, the driver can accurately predict the arrival time at the destination based on the
estimated arrival time, and can make an accurate driving plan according to his / her needs
based on the estimated arrival time.

[0020]

182 According to the invention of claim 2, since the charging facility and the tourist facility near
the charging facility are displayed on the display unit, in addition to the effect of the
invention of claim 1, the driver can mount the electric vehicle on the vehicle. It is possible to
visit tourist facilities such as dining places, sightseeing spots, and leisure facilities by using
the charging time of the battery, and it is possible to make a lean driving plan including
meals and sightseeing.

[0021]

191 According to the invention of claim 3, since the tourist facility having a charging facility and
rechargeable is displayed on the display unit, in addition to the effect of the invention of
claim 2, the driver can be charged. Information on tourist facilities can be provided, and
drivers can devote their charging time to meals, sightseeing, leisure, etc. without having to
move back and forth between the charging equipment and the tourist facilities, which is a
more lean driver's need. It is possible to make a driving plan that suits the situation.

[0022]

200 According to the invention of claim 4, the contents set in the input unit of the electric vehicle
and the information of the remaining capacity of the in-vehicle battery of the electric vehicle
measured by the battery management unit are sent to the data center and sent to the
database unit of the data center. The analysis unit calculates the arrival time, etc. based on
the stored map information and transmits it to the electric vehicle, and displays the result on
the display unit of the electric vehicle,
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206 Therefore, in addition to the effects of the inventions described in the above claims, the latest
information on new construction or expansion of electrical equipment, changes in charging
performance, road changes due to land readjustment, new construction or disappearance of
tourist facilities, etc. can be obtained at the data center. It can be aggregated and collectively
managed, and the latest information and the precise map information stored in the database
section can be used in the calculation of the charging time by the analysis unit, improving
the accuracy of route setting settings. Therefore, the calculation of the charging time to the
in-vehicle battery, the traveling time of the electric vehicle, and the like becomes more
accurate, and the charging time and the arrival time to the destination can be calculated
more accurately.

[0023]

219 According to the invention of claim 5, the functions of the analysis unit and the database unit
are mounted on the electric vehicle to calculate the distance from the current position of the
electric vehicle to the charging facility and the distance from the charging facility to the
destination. The capacity required to travel a distance, the capacity to be charged by the
charging equipment, and the charging time at the charging equipment are calculated, and the
arrival time to reach the destination including the charging time is displayed on the display
unit. do.

226 Therefore, in addition to the effects of the invention described in each claim, the
communication time can be omitted and the processing time can be shortened as compared
with the case of centralized management in the data center.

[0024]
232 Hereinafter, embodiments of the navigation system for the electric vehicle according to the
present invention will be described with reference to the drawings.

[0025]

237 FIG. 1 is a diagram illustrating an overall configuration of a navigation system according to
the present embodiment.

239 The navigation system 1 of the present embodiment is composed of an electric vehicle 2, a
plurality of charging facilities 3, and a data center 4 capable of communicating with these via
a mobile communication network or the like, and accumulating and analyzing information.

[0026]

245 The electric vehicle 2 is provided with an input display unit 21, a battery management unit
22, and a traveling control unit 23, and each unit 21 to 23 is connected by an in-vehicle LAN.

247 Further, each unit 21 to 23 can communicate with the data center 4 via the communication
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unit 24 and the mobile communication network.

[0027]

252 The input display unit 21 is configured to be able to perform various navigation operations in
the same manner as a normal so-called car navigation system, and the input display unit 21
includes a display unit 25 including a display panel or the like on which a route or the like is
displayed. An input unit 26 including an operation button or the like for inputting a
destination or the like is provided.

257 Further, a vehicle position measuring device such as a GPS receiver or a gyro sensor (not
shown) is connected to the input display unit 21, and the input display unit 21 can perform
GPS navigation based on information from the vehicle position measuring device. It is
configured to determine the position of the own vehicle using the method of autonomous
navigation.

[0028]
265 Further, the input display unit 21 reads map information from a built-in storage medium such
as a hard disk (not shown) or a DV D (not shown) and displays it on the display unit 25.

[0029]

270 Further, in the present embodiment, the input display unit 21 inputs the setting contents such
as the destination and the charging equipment input from the input unit 26 in response to
the input signal, the current position of the own vehicle, the fuel consumption information,
and the like to the communication unit 24 and the communication unit 24. It is transmitted
to the data center 4 via the mobile communication network, and information such as route
information, charging equipment, charging time, required time to arrive, etc. transmitted
from the data center 4 is displayed on the display unit 25. It is configured.

[0030]

280 The battery management unit 22 is a device for measuring and managing the remaining
capacity of an in-vehicle battery (not shown) of the electric vehicle 2, and in the present
embodiment, subtracting the capacity consumed by running from the charge capacity
charged by the charging equipment 3. Is configured to calculate the remaining capacity of
the in-vehicle battery.

285 The battery management unit 22 may be configured to directly measure the remaining
capacity of the in-vehicle battery.

287 Further, the battery management unit 22 outputs the remaining capacity of the in-vehicle
battery of the electric vehicle 2 as probe information in response to an inquiry from the data
center 4.

17-01-2022 7
IPR2025-00152

Tesla EX1002 FE%Q@_%&O%M



[0031]

293 The travel control unit 23 is a device for controlling the overall travel of the electric vehicle 2,
and is configured to perform various controls such as rotational drive of a wheel drive motor
(not shown) in response to various operations such as pedal operation by the driver. Has
been done.

297 In addition, the traveling control unit 23 responds to the destination setting information from
the input display unit 21 transmitted via the in-vehicle LAN, information on the remaining
capacity of the in-vehicle battery from the battery management unit 22, and the like, and the
electric vehicle 2 It is configured to automatically control the traveling of the electric vehicle
2 or to automatically control the traveling of the electric vehicle 2 in response to an
instruction from the data center 4 via the mobile communication network.

[0032]

306 The charging equipments 33, 3b, 3¢, ... Are provided with a charging characteristic map as
charging performance information indicating the charging capacity of each charging
equipment as shown in FIG,

309 These charging characteristic maps are updated every time the equipment contents of each
charging equipment 33, 3b, 3¢, ... The information is transmitted to the data center 4 via the
wide area communication network.

312 Further, each of the charging facilities 33, 3b, 3¢, ... Is configured to transmit information on
its own operating state to the data center 4 at regular intervals or in response to an inquiry
from the data center 4.

[0033]

318 Note that FIG. 2 shows a case where the charging equipments 3a and 3b can perform three
types of charging, quick charging, medium speed charging, and normal charging,
respectively. For example, when the charging equipment 3 can only perform normal
charging. A charging characteristic map for the normal charging is transmitted to the
charging facility 3, and when a plurality of charging devices having different characteristics
are installed in the charging equipment 3, the charging characteristic map for each charging
device is transmitted. Is configured to be transmitted to the data center 4.

[0034]
328 The data center 4 includes a communication server 41, a database server 42, a navigation
server 43, and an analysis server 44, each of which is connected by a LAN.
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[0035]

333 The communication server 41 is a computer for managing communication between the
electric vehicle 2 or the charging facility 3 and the data center 4, and the information
transmitted to the data center 4 via the router or the like 45 is transmitted to the servers 42
to 44. It is configured to be distributed and to transmit the information output from each of
the servers 42 to 44 to the electric vehicle 2 and the charging facility 3 via a router or the
like 45.

[0036]

342 The database server 42 is a computer that manages a database unit 46 including a large-
capacity storage device and stores, reads, and erases information in the database unit 46.
The database unit 46 includes navigation and other information. Information such as map
information necessary for processing is stored.

346 Further, in the database unit 46, information such as the position information of the charging
equipments 3a, 3b, 3¢, .., The charging characteristic map, the number of accommodating
units, and the like are stored for each charging equipment, and these information are stored
in each charging equipment. It is updated according to the update instruction from the
equipment 3a, 3b, 3¢, ....

[0037]

354 In the present embodiment, the database unit 46 also stores information such as location
information of tourist facilities such as restaurants, tourist spots, and leisure facilities where
food and drink can be eaten.

357 In addition, some tourist facilities are equipped with charging facilities and can be charged,
and the database unit 46 also stores information on such rechargeable tourist facilities.

359 The database server 42 responds to the instruction content of reading from ancther server,
that is, if it is reading for selecting a charging facility, it is used as charging facility
information, and if it is an instruction to provide information about a tourist facility, it is
used. As information about the tourist facility, information such as the location information
of the rechargeable tourist facility is read out.

[0038]

367 The database unit 46 stores fuel consumption information for each model of the electric
vehicle, and the electric vehicle 2 transmits the information of the model of the own vehicle,
so that the database server 42 has transmitted the electric vehicle 2 to the database unit 46.
It is also possible to configure the database unit 46 to read out the fuel consumption
information based on the model of.

372 Further, it is configured so that the changed part of the map information stored in the
database unit 46 and the updated information on the charging equipment, the tourist facility,
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etc. can be transmitted to the hard disk or the like of the input display unit 21 of the electric
vehicle 2 to update the information. It is also possible.

[0039]

379 The navigation server 43 searches for a route based on the setting contents such as the
destination and the charging facility transmitted from the input display unit 21 of the electric
vehicle 2 and the information of the current position of the electric vehicle 2, and is obtained
as a result of the search. W hen the route or the route specified by the input display unit 21
of the electric vehicle 2 is transmitted, the node on the route as shown in FIG. 3 with
reference to the map information of the database unit 46 for the route. It is configured to
transmit data such as latitude and longitude of N1 to Nm and distance between nodes to the
analysis server 44,

[0040]

390 The analysis server 44 corresponds to the analysis unit of the navigation system of the
electric vehicle of the present invention, and is the information on the current position and
fuel consumption of the electric vehicle 2 and the remaining capacity of the vehicle-mounted
battery transmitted from the input display unit 21 of the electric vehicle 2. Reaching the
destination from the current position of the electric vehicle 2 including the charging time at
the charging facility required for charging the in-vehicle battery and the charging time at the
charging facility based on the information and the settings such as the destination and the
charging facility. It is configured to calculate the arrival time until it is completed.

[0041]
401 Next, the operation of the navigation system of the electric vehicle according to the present
embodiment will be described.

[0042]

406 In the navigation system 1 of the present embodiment, the destination setting, the waypoint
setting, and the like are first performed on the input display unit 21 of the electric vehicle 2.

408 FIG. 4 is a flowchart showing the procedure of initial setting in the input display unit.

409 First, the destination is set by operating the input unit 26 or the like of the input display unit
21 (step S1).

411 The destination can be set by inputting from the map displayed on the display unit 25 of the
input display unit 21 or by inputting the address of the destination, the name of the facility /
building, the zip code, and the telephone number. Or the like, a general method can be used.

414 Necessary items such as the speed of the own vehicle are set as appropriate.
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[0043]

418 When the destination is set, a screen asking whether or not there is a stopover before
reaching the destination is displayed on the display unit 25 (step S2), and if there is no
waypoint, the destination is not available. A screen asking whether or not to perform
automatic setting for automatically setting the charging equipment when the route to the
destination and charging are required is displayed on the display unit 25 (step S3).

[0044]

426 Then, when automatic setting is selected (see route A in FIG. 4), the setting contents such as
the destination, the current position of the electric vehicle 2, and the fuel consumption
information are sent to the data center 4 according to the flowchart shown in FIG, At the
same time, information on the remaining capacity of the vehicle-mounted battery is
transmitted from the battery management unit 22 to the data center 4 (step $4).

[0045]

434 In the data center 4, when the transmission is received from the electric vehicle 2 (step S5),
the navigation server 43 reads out the necessary part of the map information from the
database unit 46 connected to the database server 42 and refers to the inter-node distance
and the like. A route in which the current position of the electric vehicle 2 and the
destination are the shortest distance is searched (step S6), and data such as the latitude and
longitude of the node of the selected shortest route and the distance between the nodes are
transmitted to the analysis server 44,

[0046]

444 As shown in FIG. 6, the analysis server 44 obtains the distance between the current position
of the electric vehicle 2 and the destination by calculating the sum of the distances between
all the nodes on the route.

447 Then, the capacity Al required to reach the destination is calculated from the distance and
the fuel consumption information of the electric vehicle 2, and the remaining capacity A0 of
the in-vehicle battery of the electric vehicle 2 is compared with the calculated required
capacity Al. If the remaining capacity AQ is smaller than the required capacity Al, it is
determined that charging is necessary (step S7).

[0047]

455 When it is determined that charging is necessary, the analysis server 44 selects a charging
facility 3 that can reach with the remaining capacity A0 and is close to the path among the
charging facilities 3 in which the position information, the charging characteristic map, and
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the like are stored in the database unit 46.

459 Then, as shown in FIG. 7, for each of the selected charging facilities, the distance from the
current position of the electric vehicle 2 to the charging facility, the fuel consumption, and
the required capacity to go to the charging facility are obtained by the same procedure as
described above, A2 is calculated, and the traveling time T2 during that period is calculated
from the set speed of the electric vehicle 2.

464 Further, the required capacity A3 and the traveling time T3 are similarly calculated for the
charging equipment to the destination.

466 Furthermore, the charging characteristic map of the charging equipment is the shortest
charging time T1 required to charge the minimum amount A3- (A0-A2) of the capacity that
must be charged by the charging equipment to reach the destination from the current
position. Calculated based on.

470 Then, a value obtained by adding the time required for the round trip from the route to the
charging facility to the sum of T1, T2, and T3 (hereinafter referred to as the required time T).

472} Is selected (step S8).

[0048]

476 In the present embodiment, the data center 4 has information such as the route selected in
this way, the charging facility, the charging time T1, and the required time T to the
destination, as well as the location information of the tourist facility around the selected
charging facility. Etc. are read from the database unit 46 and transmitted to the electric
vehicle 2 (step S9).

[0049]

484 In the charging equipment selection procedure (step S8), even if the in-vehicle battery of the
electric vehicle 2 is charged to a so-called full state by the charging equipment, the capacity
is required until the capacity reaches the destination from the charging equipment. Charging
equipment that is smaller than the capacity A3 is excluded.

488 |f the capacity of all the selected charging equipments when fully charged is smaller than the
required capacity A3, it is determined that a second charging is necessary, and the procedure
for selecting the charging equipments is repeated again. Is done,

[0050]

494 On the other hand, when the analysis server 44 determines in the above determination (step
S7) that the remaining capacity A0 is larger than the capacity Al required to reach the
destination and does not need to be charged, the route and the time required to reach the
destination T. Etc. are transmitted to the electric vehicle 2 (step S9).
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[0051]

s01 The input display unit 21 of the electric vehicle 2 determines whether or not information
such as a route has been transmitted from the data center 4 (step S10), and when the
information is transmitted, the display unit 21 is as shown in FIG. The route, charging
equipment, charging time, estimated time of arrival calculated from the required time T, and
the like are displayed on 25 (step S11).

506 These pieces of information are stored in a storage medium such as a hard disk of the input
display unit 21 and are used for subsequent navigation.

[0052]

511 In the present embodiment, as shown in FIG. 8, on the screen of the display unit 25, the route,
the charging equipment, the charging time, the estimated time of arrival, the distance to the
destination and the charging equipment, and the expected arrival at the charging equipment
are displayed. The time etc. is displayed.

s15 Further, if the vicinity of the charging facility is enlarged, as shown in FIG. 9, tourist facilities
such as restaurants, sightseeing spots, and leisure facilities around the charging facility are
displayed.

[0053]

521 Next, after setting the destination (see step S1 and FIG. 4), there is no particular waypoint to
stop by (step S2), but if it is necessary to perform a route to the destination or charge, drive
the charging place. W hen the person himself / herself is selected to set (see route B in FIG.
4), the route is first set according to the flowchart shown in FIG. 10 (step S12).

[0054]

528 In the route setting, the input display unit 21 of the electric vehicle 2 reads map information
including information such as the latitude and longitude of the node from a storage medium
such as a built-in hard disk or DVD, and is set from the current position of the electric vehicle
2. Several recommended routes are selected as routes to the destination, and for example,
those routes are displayed on the display unit 25 as shown in FIG. 11 and set by the driver.

533 The necessary information may be transmitted to the data center 4 so that the data center 4
can select the recommended route.

[0055]

538 When the route is set, the input display unit 21 is required to reach the destination from the
sum of the distances between all the nodes and the fuel consumption information of the
electric vehicle 2 for the route, as shown in FIG. The capacity Al is calculated, and the
remaining capacity A0 of the vehicle-mounted battery of the electric vehicle 2 is compared

17-01-2022 13
IPR2025-00152

Tesla EX1002 Rage d4bdoozio



with the calculated required capacity Al.

543 The input display unit 21 determines that charging is not necessary if the remaining capacity
A0 is larger than the required capacity Al (step S13), and as shown in FIGS. 8 and 9, the
display unit 25 shows the route and the required time. The estimated time of arrival
calculated from T is displayed (step S20).

547 However, in this case, the charging equipment, charging time, etc. are not displayed.

[0056]

551 Further, when the input display unit 21 determines that charging is necessary (step S13), the
input display unit 21 calculates the reachable distance with the remaining capacity A0 of the
vehicle-mounted battery, and displays a screen as shown in FIG. 12, for example, the display
unit 25. Is displayed, and the driver is asked to set a place for charging (step S14).

555 In FIG. 12, the reachable distance is shown by a solid line from the current position, and a
place name that can be a charging place is displayed.

[0057]

s60 When the charging location is set, information such as the set destination, charging location,
speed of the own vehicle, current position and fuel consumption of the own vehicle,
remaining capacity of the in-vehicle battery, etc. is transmitted to the data center 4 ( Step
S15).

[0058]

567 In the data center 4, when the transmission is received from the electric vehicle 2 (step S16),
the navigation server 43 uses the map information stored in the database unit 46 connected
to the database server 42 to indicate the latitude and longitude of the nodes related to the
setting route and between the nodes. The distance and the like are read out and transmitted
to the analysis server 44,

[0059]

575 The analysis server 44 selects the charging equipment belonging to the set charging location
from the charging equipment 3 in which the position information, the charging characteristic
map, and the like are stored in the database unit 46.

s78 Then, the charging equipment that minimizes the required time T from the current position of
the electric vehicle 2 to the destination is selected by the calculation method as shown in FIG.
7 (step S17).

[0060]
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584 Then, the data center 4 stores information such as the charging equipment selected in this
way, the charging time T1 and the required time T to the destination, as well as the location
information and the like of the tourist facilities around the selected charging equipment in
the database unit 46. Is read from and transmitted to the electric vehicle 2 (step S18).

[0061]

591 The input display unit 21 of the electric vehicle 2 determines whether or not information
such as a route has been transmitted from the data center 4 (step S19), and when the
information is transmitted, FIG. A screen as shown in 9 is displayed (step S20).

594 Further, these pieces of information are stored in a storage medium such as a hard disk of the
input display unit 21 and used for subsequent navigation.

[0062]

599 It is also possible to configure the charging equipment to be set in the charging location
setting (step S14).

601 For example, after the charging location is set or instead of setting the charging location, the
name, address, area name, etc. of the charging equipment can be input and selected, or all
the charging equipment belonging to the charging location can be displayed on the display
unit 25 or in advance. Display a list of the specified number and let them select from them.

s05 Further, the display unit 25 may display a map of the charging location, and the charging
equipment may be selected from the screen. At that time, if the tourist facilities are displayed
at the same time, the tourist facilities visited during charging may be taken into
consideration. It is preferable because the charging equipment can be selected.

[0063]

612 Next, if there is a stopover that you want to stop by before going to the destination, after
setting the destination (see steps S1 and FIG. 4), set the waypoint (step S21).

614 Then, when the waypoint is set (see route C in FIG. 4), the setting contents such as the
destination, the waypoint, the speed of the own vehicle, the current position of the own
vehicle, and the fuel consumption information are obtained according to the flowchart shown
in FIG, It is transmitted to the data center 4, and at the same time, information on the
remaining capacity of the vehicle-mounted battery is transmitted from the battery
management unit 22 to the data center 4 (step S22).

[0064]

623 In the data center 4, when the transmission is received from the electric vehicle 2 (step S23),
the navigation server 43 reads out the necessary part of the map information from the
database unit 46 connected to the database server 42 and refers to the inter-node distance
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and the like. A route is searched for the shortest distance between the current position and
waypoints of the electric vehicle 2 and between the waypoints and destinations (step S24),
and data such as the latitude and longitude of the node of the selected shortest route and the
distance between nodes are obtained. It is transmitted to the analysis server 44.

[0065]

633 In the analysis server 44, first, as shown in FIG. 14, it is necessary to reach the waypoint from
the sum of the distances between the nodes between the current position of the electric
vehicle 2 and the waypoint and the fuel consumption information of the electric car 2. The
capacity A4 is calculated, the remaining capacity A0 of the in-vehicle battery of the electric
vehicle 2 is compared with the calculated required capacity A4, and if the remaining capacity
A0 is smaller than the required capacity A4, it is determined that charging is necessary ().
Step S25).

[0066]

643 When it is determined that charging is necessary, the analysis server 44 selects a charging
facility 3 that can reach with the remaining capacity A0 and is close to the path among the
charging facilities 3 in which the position information, the charging characteristic map, and
the like are stored in the database unit 46.

647 Then, the charging time T1 is calculated by the same method as the calculation method
shown in FIG. 7, and the required time T4 from the current position of the electric vehicle 2
to the waypoint is minimized from each of the selected charging facilities. The charging
equipment is selected (step S26).

[0067]

654 Further, when it is determined in the above determination (step S25) that charging is not
necessary, the analysis server 44 in turn calculates the sum of the internode distances
between the waypoint and the destination, as shown in FIG. The capacity A5 required to
reach the destination is calculated from the fuel consumption information of the electric
vehicle 2, and the remaining capacity A0-A4 of the in-vehicle battery of the electric vehicle 2
is compared with the calculated required capacity A5 to remain. If the capacity A0-A4 is
larger than the required capacity A5, it is determined that charging is not necessary (step
S27).

662 In this case, the electric vehicle 2 does not need to be charged from the current position to
the destination via the waypoint.

[0068]
s67 Further, when it is determined in the determination (step S27) that charging is necessary, the
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analysis server 44 determines that the charging time T1 is the minimum from the charging
equipment near the waypoint, and the charging time T1 is also taken into consideration from
the waypoint. A charging facility that minimizes the time required to reach the destination T5
is selected (step S28).

[0069]

675 Information such as the route selected and calculated as described above, the required time T
(=T4 +T5), and if selected, information on the charging equipment and charging time T1, as
well as information on tourist facilities near the stopovers, etc. It is transmitted to the electric
vehicle 2 (step S29).

[0070]

682 The input display unit 21 of the electric vehicle 2 determines whether or not information
such as a route has been transmitted from the data center 4 (step S30), and when the
information is transmitted, FIG. A screen as shown in 9 is displayed (step S31), and the
selected route or the like is stored in a storage medium such as a hard disk of the input
display unit 21 and used for subsequent navigation.

[0071]

690 In the selection of the charging equipment near the waypoint (step S28), as described above,
the analysis server 44 of the data center 4 may be configured to automatically select the
optimum charging equipment. At that stage, information may be transmitted to the electric
vehicle 2 to allow the driver to select the charging equipment.

[0072]

697 At that time, for example, if the screen as shown in FIG. 16 is displayed on the display unit 25
of the input display unit 21, the charging equipment can be selected according to the time
spent at the waypoint.

700 That is, for example, the charging stand A shown in FIG. 16 may be selected if the work at the
waypoint is completed immediately, and the charging stand if the work at the waypoint takes
a relatively long time. B may be selected.

703 In this way, it becomes possible to more accurately meet the needs of the driver.

[0073]

707 As described above, according to the navigation system of the electric vehicle of the present
embodiment, the total required time T including the charging time T1 from the current
position of the electric vehicle 2 to the destination is predicted and provided as information.
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Therefore, for example, if you want to reach the destination as soon as possible, you can
know the route that can reach the destination in the shortest time and the position of the
charging equipment by selecting the automatic setting of the route and charging equipment,
and how many minutes It becomes possible to recognize whether it can be reached later.

[0074]

717 Also, for example, if you have time to spare and want to use the charging time of the in-
vehicle battery to eat or go sightseeing, if there is a tourist facility you want to visit, set it as a
stopover and use the navigation system. To set the route, decide whether to visit the tourist
facility while checking the calculated arrival time to the final destination, and decide whether
to change to another tourist facility. Can be done.

[0075]

725 Further, as shown in FIG. 12, it is possible to have the navigation system recommend a
charging place and select a facility to be visited from the tourist facilities in the charging
place.

[0076]

731 As described above, according to the navigation system of the electric vehicle of the present
embodiment, it is possible to accurately meet the different needs of each driver, and the
driver looks at the arrival time at the final destination and the like. It is possible to make an
accurate and lean driving plan including meals and sightseeing.

[0077]

738 Further, if the navigation system is composed of an electric vehicle, a charging facility, and a
data center as in the present embodiment, the charging facility is newly installed or
expanded, the charging performance is changed, the road is changed due to land
readjustment, and the tourist facility is newly installed. Since the latest information on the
disappearance and the like can be collectively managed in the data center and the precise
map information stored in the database unit 46 can be used, the setting accuracy of the route
setting is improved and the vehicle-mounted battery is used. It becomes possible to more
accurately calculate the charging time of the electric vehicle and the running time of the
electric vehicle.

[0078]
750 When the charging equipment is selected on the display unit 25 of the input display unit 21,
it may be difficult to distinguish if a large number of charging equipments are displayed.
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752 In such a case, it should be configured to display in different colors according to the
difference in the charging performance of the charging equipment, whether or not quick
charging is possible, or to display in different colors according to the length of time required
for charging. Is also possible.

[0079]

759 Y ou may also want to know how long it will take to charge an in-vehicle battery to a full state
with a charging facility and what time it will arrive at your destination.

761 In that case, when the analysis server 44 of the data center 4 calculates the charging time T1,
the charging time required to charge the in-vehicle battery to the full state is also calculated
at the same time. It is also possible to configure the display unit 25 of the input display unit
21 shown in FIGS. 9 and 16 to display the battery together with the shortest charging time.

[0080]

768 Further, in the calculation of the capacity required for moving between the current position,
the destination, the charging facility, the waypoint, etc. of the electric vehicle 2 shown in
FIGS. 6 and 14, the value of the distance between the nodes is simply calculated as described
above. In addition to finding the distance using the above, it is also possible to configure the
probe information such as the capacity consumption when another electric vehicle 2 travels
between the nodes.

774 Specifically, by transmitting information on the remaining capacity of the in-vehicle battery
from the electric vehicle 2 to the data center 4 each time the vehicle passes through the
node, it is possible to collect data on the capacity actually consumed by the movement
between the nodes.

778 If the consumed capacity is stored in the database unit 46 as data between nodes, the
capacity of the route can be calculated in calculating the capacity required for traveling
between the current position of the electric vehicle 2, the charging facility, the waypoint, and
the destination. By calculating the sum of the consumed capacities associated between each
node, it is possible to calculate the consumed capacity more realistically.

[0081]

786 On the other hand, as shown in FIG. 17, all the functions of the database server 42, the
navigation server 43, and the analysis server 44 of the data center 4 are provided in the
input display unit 21 of the electric vehicle 2, and the navigation system 1 is mounted on the
electric vehicle 2. It is also possible to configure it as such.

790 At that time, as the database unit 46, a built-in hard disk or a storage medium such as a CD or
a DVD is used.
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[0082]

795 With such a configuration, the communication time with the data center 4 can be omitted as
compared with the embodiment, so that there is an effect that the processing time is
shortened.

798 Further, the latest information such as new installation or expansion of charging equipment
and change of charging performance can be obtained by taking in the information from the
storage medium in which the information is recorded or transmitting the information to the
data center 4.

[0083]

s05 It is a figure explaining the whole structure of the navigation system which concerns on this
embodiment.

so7 It is a figure explaining the charge characteristic map which shows the charge capacity of a
charging facility.

809 It is a figure explaining the node on the path.

810 It is a flowchart which shows the procedure of the initial setting in an input display part.

811 It is a flowchart which shows the processing procedure when the automatic setting is
selected.

812 It is a figure explaining the calculation method of the capacity required to reach a destination.

814 It is a figure explaining the relationship between the charge time and the required capacity in
each section on a route, and a running time.

816 It is a figure which shows the display part which displayed the route, the charging equipment,
the charging time, and the like.

s18 It is a figure which shows the display part which displayed the charging equipment and the
tourist facility around it.

820 It is a flowchart which shows the processing procedure when the setting of a route and a
charging place is selected.

822 It is a figure which shows a plurality of routes displayed for route setting.

823 It is a figure which shows the path which the reachable distance by the remaining capacity is
represented by a solid line.

825 It is a flowchart which shows the processing procedure when the waypoint setting is selected.

826 It is a figure explaining the calculation method of the capacity required to reach the waypoint
from the present position.

828 It is a figure explaining the calculation method of the capacity required to reach a destination
from a waypoint.

830 It is a figure which shows the screen which is displayed on the display part for selecting the
charging equipment near a waypoint.

832 It is a figure which shows the configuration when the navigation system is mounted on an
electric vehicle.

834 Description of the sign
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[0084]
838 1 Navigation system 2 Electric vehicle 22 Battery management unit 25 Display unit 26 Input
unit 3, 3a, 3b, 3¢ Charging equipment 4 Data center 44 Analysis server 46 Database unit
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Notice

This transiation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commerdially relevant or
financial decisions, should not be based on machine-translation output.

DESCRIPTION JP2003294463A

{0001}
13 INDUSTRIAL APPLICABILITY The present invention relates to a navigation system that
presents information such as a current position and a traveling route in an electric vehicle,

{0002}
motor, how far the vehicle can travel with the remaining capacity of the battery, that is, the
reachable range, is important for making a travel plan,

21 Theyefore, an attempt to provide such information by an inwvehicle navigation system is
disclosed in, for example, Japanese Patent Application Laid-Open No, 2001112121, inthis
conventional electric vehicle navigation system, the current position is displayed on a map by
a display, and whether or not the destination reached by the destination input to the
navigation system can be reached by the map information and the remaining capacity of the
battery. When it is difficult to reach the destination, it is notified that it is difficult to reach the
destination by indicating the required battery charging time,

{0003}

21 However, the conventional navigation system for an electric vehicle indicates the battery
charging time required only when it is difficuit to reach the destination. Therefore, the present
invention is present. No particular notification s given if the remaining capacity of the battery
is sufficient to reach the destination.

2s Therefore, it is possible that the remaining capacity of the battery is almost exhausted when
the destination is reached,
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[0004]

40 However, unlike gas stations, the popularity of battery charging equipment for electric vehicles
is still low.

42 Therefore, if the charging equipment is not installed at the destination and the remaining
capacity of the hattery is close to zero, there is a risk that the vehicle will not be able to travel
to the next destination even if it tries to move next time. be. Therefore, in view of the above
problems, it is an object of the present invention to provide a navigation system for an electric
vehicle capable of calling attention so that the next driving can be surely performed even after
reaching the destination.

[0005]

51 Means for Solving the Problem Therefore, in order to inform the driver and the like that not
only the electric power for reaching the destination but also the electric power for further
advancement or return should be taken into consideration, the present invention can be
charged. It is determined by the determination means whether or not the battery can be
charged at the destination, and when it is determined that the battery cannot be charged at
the destination, the charging equipment near the destination searched by the charging
equipment search means is displayed on the display. | decided to do it.

ss By displaying the charging equipment near the destination, you will be alerted in advance
about the remaining capacity of the battery, so make an appropriate driving plan without
falling into a situation where you cannot drive next after reaching the destination. Can be
done.

[0006]

65 BEST MODE FOR CARRYING OUT THE INVENTION Hereinafter, embodiments of the present
invention will be described.

67 FIG. 1 is a block diagram showing a configuration of an embodiment. A motor (M) 30 driven by
the electric power of a battery (BAT) 10 mounted on an electric vehicle is connected to a drive
wheel 36 from a speed reducer 32 via a drive shaft 34. An inverter (INV) 20 is provided
between the battery 10 and the motor 30, and the direct current of the battery 10 is
converted into three-phase alternating current and supplied to the motor 30. The inverter 20
is controlled by a control signal from a controller (not shown), whereby the rotation of the
motor 30 is controlled.

[0007]

77 An AC outlet 14 connected to a commercial AC power supply 12 and a charger outlet 18
connected to an external dedicated charger 16 are connected to the battery 10 for charging,
and the battery 10 is selected and used according to the form of the charging equipment. You
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can doit.

81 The output line of the battery 10 is provided with a current sensor (A) 22 for detecting the
battery current and a voltage sensor (V) 24 for detecting the terminal voltage of the battery
10, and these current sensors 22 and the voltage sensor 24 are batteries. It is connected to
the control unit (BAT-C / U) 26.

[0008]

8s The battery control unit 26 calculates the remaining capacity of the battery 10 based on the
detection data from the current sensor 22 and the voltage sensor 24, and outputs the result to
the navigation control unit (NAVI-C / U) 40. ..

91 The battery control unit 26 continuously calculates the remaining capacity of the battery 10
and outputs it to the navigation control unit 40 at predetermined time intervals while a key
switch (not shown) of the electric vehicle is turned on. The battery control unit 26 constitutes
the battery remaining amount detecting means in the present invention.

[0009]

98 A vehicle speed sensor 42 for detecting the traveling speed, a GPS antenna 44, and a gyro
sensor 46 are connected to the navigation control unit 40 for detecting the current position,
and a display 50 and an input / operation unit 52 are connected to the navigation control unit
40. ..

102 The input / operation unit 52 includes a keyboard 54 and a touch panel 56 provided on the
display 50, and the user can perform various inputs and selection operations by the input /
operation unit 52. A DVD-ROM 58 storing map information is further connected to the
navigation control unit 40, and the map information also includes information regarding the
location of charging equipment such as a charging stand.

[0010]

110 The navigation control unit 40 detects the current position and displays a map of the
surrounding area by satellite navigation using GPS data captured from the GPS antenna 44
and self-contained navigation using data from the vehicle speed sensor 42 and the gyro
sensor 46. Display at 50.

114 Further, it is possible to calculate and display the optimum route with the lowest power
consumption and efficiency corresponding to the destination input from the input /
operation unit 52.

[0011]
120 The navigation control unit 40 further determines whether or not the destination can be
reached based on the remaining capacity of the battery 10, and is provided with the
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following control functions for that purpose.

123 First, when there is no charging facility at the destination, the nearby charging facility is
displayed on the display 50 so that it can be selected, and it is determined whether or not the
vehicle can travel to the selected charging facility and information is presented on the
display 50. If the destination or charging equipment cannot be reached with the current
remaining battery capacity, the minimum required charging time is presented. W hen
charging for the minimum charging time is not possible, information on how far the vehicle
can be driven with charging for an arbitrary time is presented. If there are narrow roads or
downtown areas on the optimal route and you want to avoid them, determine the possibility
of reaching the destination on another route.

[0012]

135 2 to 4 are flowcharts showing the flow of the control related to the determination of
reachability by the navigation control unit 40.

137 First, when the key switch of the electric vehicle (hereinafter referred to as a vehicle) is turned
on, the navigation control unit 40 is activated together with the various systems of the
vehicle, and the control is started. In step 101, the destination and the waypoint are input by
using the touch panel 56 of the display 50.

[0013]

144 FIG. 5 shows an input procedure for a destination and a destination.

145 First, the display 50 displays a menu as shown in (a) as an initial screen. In (a), only the
"destination search" button is shown for simplicity. W hen the operator touches or presses the
display portion with a finger and selects "destination search", the screen asking for the
number of transit destinations shown in (b) is displayed, and the number of transit
destinations is input from the keyboard 54.

[0014]

153 When the "Next" button is pressed, the guidance of "Transit destination 1" is first displayed on
the screen of (c) according to the number of transit destinations.

155 When this guidance button is pressed, the first transit destination input process is started. In
the following, the operation of the buttons on the touch panel 56 will be referred to as
simply pressing, and in particular, when one of a plurality of buttons is selected and pressed,
it will be referred to as selection. The button displayed on the display 50 as the touch panel
56 is configured to change color when pressed or selected, so that the operator can confirm
his / her operation. In the figure below, the hatching indicates that the color has changed.

[0015]
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164 First, a character list is displayed as shown in (d), and a screen for selecting the initial letter of
the transit destination is displayed.

166 If "A" is selected here, the reading shown in (e) will be a screen displaying a list of place
names and landmarks starting with "A", so for example, "Atsugi Station" can be selected.
When the first way destination is determined in this way, the screen of (f) for selecting the
initial letter of the way destination similar to (d) is displayed for the second way destination
input. If "i"is selected here, a screen displaying a list of place names and the like whose
reading starts with "i" as shown in (g) of FIG. 6 is displayed.

[0016]

175 In addition to the preset list of place names, the "No item" button is also displayed on the
screens (e) and (g) above, so if the place name you are going to go through is not in the list, ,
Press this "No item".

178 Then, the screen for asking for the address, telephone number, etc. as shown in (h) is
displayed, so input from the keyboard 54 and press the "Next" button. If the route
destination can be recognized from the entered information, the message "The route
destination has been recognized" is displayed as shown in (j). Here, if the transit destination
cannot be recognized from the information input from the keyboard 54, the screen of (h) is
repeated.

[0017]

187 When the route destination is recognized, the destination input process is started by pressing
"Next" on the screen of (j).

189 Here, the destination is selected and input on the screens (k) and (m) similar to the route
destination input process. When the destination is selected from the list or the destination is
recognized by the information input from the keyboard 54, the confirmation screen of each
waypoint and destination as shown in (n) is displayed, so the "OK" button is displayed. Select
to finish entering the destination and destination. If you need to make changes, you can press
the "Modify" button to return to the previous screen in sequence, so you can select or re-
enter the keyboard.

[0018]

199 Returning to the flowchart, in step 102, information on whether or not charging at the
destination is possible is input.

201 Therefore, the display 50 displays a selection screen as shown in FIG. 7. If the operator knows
that there is a charging facility at the destination, select the "Yes" button, and if there is no
charging facility or does not know that there is a charging facility, click the "Unknown"
button. push. In step 103, it is checked which button is selected, and if there is no charging
facility (unknown), the process proceeds to step 111, and if there is a charging facility, the
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process proceeds to step 104.

[0019]

210 In step 104, as shown in FIG. 8, it is displayed that the information input is completed, and it
waits for the "Next" button set on the screen to be pressed.

212 When the "Next" button is pressed, in step 105, the optimum route to the destination is
searched for using the map information of the DVD-ROM based on the information input as
described above, W hile searching for the optimum route, the display 50 displays to that
effect as shown in FIG. 9A.

[0020]

219 In step 106, using the remaining capacity of the battery 10 input from the battery control
unit 26 at predetermined time intervals, the destination by the above optimum route (when a
charging facility near the destination described later is selected or input is set). Calculates
whether it is possible to drive to the charging facility).

223 Then, when the remaining capacity is insufficient for traveling to the destination (or charging
equipment), the required charging time is also calculated.

[0021]

228 In step 107, the above calculation result is checked, and if travel is possible, in step 108, as
shown in FIG. 9B, the route from the current value to the destination via the route
destination is displayed, and the optimum route is displayed. Notify that it is possible to drive
with.

232 Then, wait for the "Next" button set on the screen to be pressed.

[0022]

236 When the "Next" button is pressed, in step 109, the screen moves to an approval screen
having an "OK" button and a "NO" button as shown in (c) of FIG. 9, and requests approval for
driving on the optimum route. ..

239 Here, it is possible to select the change of the traveling section when there is a problem in the
optimum traveling route due to circumstances. W hen the button is pressed, which button is
pressed is checked in step 110, and if the "OK" button approves the running on the optimum
route, this flow ends.

[0023]
246 The "Unknown" button is pressed when inputting information about the charging equipment
in step 102, and in step 111 branched from step 103, the screen shown in FIG. 10 (a) is
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displayed, and if charging is not performed, the next run will be hindered. Notify you of the
possibility of exiting and wait for the "Next" button to be pressed.

[0024]

253 When the "Next" button is pressed, the process proceeds to step 112 to display the charging
equipment near the destination.

255 As shown in FIG. 10B, the position of the charging equipment is displayed together with the
ring R indicating the distance from the destination at predetermined intervals around the
destination, and when there are a plurality of charging equipments, the charging equipment
is displayed. It is designed to be displayed in each direction.

259 Here, the state where the A charging stand is located 500 m diagonally forward from the
destination and the B charging stand is located approximately 1 km to the left of the
destination is displayed.

[0025]

265 When the "Next" button is clicked on this screen, in step 113, the screen moves to the screen
of (¢) in FIG. 10 and it is confirmed whether or not the charging equipment displayed on the
screen of (b) is desired to be used. | do.

268 The operator presses the "OK" button if there is a charging facility that he / she wants to use,
and presses the "NO" button if there is none.

[0026]

273 When the "OK" button is pressed, the process proceeds to step 114, and the screen changes
to the desired charging equipment selection screen shown in FIG. 10 (d).

275 On this screen, the A charging stand and the B charging stand shown in the screen of FIG.
10B are displayed in a list, and the "Next" button is displayed. The operator selects one from
the displayed list of charging equipment. After that, when the "Next" button is pressed, the
process proceeds to step 104.

[0027]

282 If there is no charging equipment desired to be used in the screen of FIG. 10 (c) in step 113
and the "NO" button is pressed, the process proceeds to step 115, the screen of FIG. 11 is
displayed, and the vehicle travels back and forth. Ask if you want to do it.

285 The operator presses the "OK" button on the screen when traveling back and forth, and
presses the "NO" button when not traveling back and forth. When the "OK" button is pressed,
the process proceeds to step 104.
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[0028]

291 When the "NO" button is pressed here, in step 116, the charging location designation screen
shown in FIG. 12 (a) is displayed, and the address, telephone number, or most of the
charging equipment desired by the operator is displayed. A near target is input from the
keyboard 54.

295 If the charging location cannot be recognized from the entered address or the like, the screen
display of (a) is repeated. W hen the charging location is recognized, the process proceeds to
step 117, and as shown in FIG. 12 (b), the fact that the charging location has been recognized
and the recognized charging location are displayed, and then the process proceeds to step
104.

[0029]

303 Next, when the check in step 107 determines that the vehicle cannot travel to the destination
due to the remaining capacity of the battery 10, the vehicle proceeds to step 118 and travels
along with the optimum route as shown in FIG. 13 (a). Display the screen to the effect that it
is impossible.

307 When the "Next" button is pressed on this screen, the screen of FIG. 13B is displayed, the
charging time obtained in step 106 is shown as the minimum charging time, and it is
confirmed whether or not charging is started. In addition to the "Charge” button, this
confirmation screen also has a "Charge time specification” button so that you can specify a
charging time that is different from the minimum charging time. The operator selects one of
the buttons.

[0030]

316 In step 119, it is checked whether the "charge" button is pressed, that is, whether the start of
charging is approved, and if the "charge" button is pressed, the process proceeds to step 109.

318 When the "Charge time designation” button is pressed, the process proceeds to step 120 to
display the desired charge time input screen as shown in FIG. 14 (a). When the operator
inputs the desired time from the keyboard 54 on this input screen and the "Next" button is
pressed, in step 121, the post-charging travelable area is displayed as shown in FIG. 14 (b).
On this screen, the travelable range with the battery charged for the time entered in screen
(a) is represented by the distance centered on the current value, and major landmarks such
as hospitals and elementary schools are also displayed. To.

[0031]

328 When the "Next" button is pressed on this screen, in step 122, as shown in FIG. 14 (c), the
"OK" button and the "NO" button ask whether or not to change the travel plan. Display the
plan change screen.

331 In step 123, itis checked which button is pressed, and when the "OK" button is pressed, the
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process returns to step 101 and returns to the destination input screen from FIG. On the
other hand, if the "NO" button is pressed, the process proceeds to step 124. In step 124, as
shown in FIG. 14 (d), the same charging time as shown on the screen of FIG. 13 (b) is
displayed, and it is announced that charging is necessary when heading to the original
destination. And finish.

[0032]

340 If the "NO" button is pressed in the check of step 110 related to route approval, the process
proceeds to step 125 and each section on the optimum travel route is selected as shown in
FIG. 15 (a). Display the desired change section input screen that can be changed.

343 When the section to be changed is selected with the button and the "Next" button is clicked, a
message to search for another route of the selected section is displayed as shown in FIG. 15
(b). Then, when the "Next" button on this screen is pressed, in step 126, a plurality of
different routes excluding the optimum route in the desired change section are searched.

[0033]

350 In step 127, the search result is displayed on the screen as shown in FIG. 15 (c).

351 Here, an example is shown in which three routes, another route 1 to another route 3, are
searched and displayed when a route between the route destination 2 and the destination is
selected as the desired change section. When the "Next" button is pressed on this other route
display screen, the process proceeds to the travel route selection screen shown in FIG. 15 (d)
in step 128. The operator selects one from a plurality of different routes displayed on the
screen and presses the "Next" button.

[0034]

360 As a result, in step 129, the screen shifts to the travel route determination screen as shown in
FIG. 15 (e), the selected alternative route is displayed, and it is calculated whether or not the
travel to the destination by the alternative route is possible. After displaying the message to
that effect, the process returns to step 106.

[0035]

367 In the above flow, step 101 constitutes the destination setting means in the invention, steps
102 and 103 constitute a charging possibility determination means, and step 112 constitutes
a charging equipment search means.

370 Further, steps 105, 109, 110, 125-129 constitute a route setting means, steps 106 and 121
are reachability determination means, steps 113 and 114 are charging equipment selection
means, and steps 116 and 117 are charging equipment. The setting means, and step 120
constitutes the charging time setting means.
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[0036]

377 This embodiment is configured as described above, and if the operator can input the
destination together with the route destination and also determine whether or not the
battery 10 can be charged at the destination based on the input information, if charging is
possible. The reachability of whether or not the vehicle can travel to the destination with the
remaining capacity of the current battery is calculated and displayed on the display 50.
However, if the destination does not have a charging facility, the charging facility near the
destination is displayed. It is displayed and selected, and it is determined and displayed
whether or not the battery 10 can run to the charging facility with the remaining capacity of
the battery 10.

386 As a result, it is possible to prevent a situation in which the battery 10 has reached the
destination but the remaining capacity of the battery 10 is exhausted and the next run
cannot be performed.

389 In addition, since the charging equipment near the destination can be known in advance,
there is no need to search for the charging equipment near the destination.

[0037]

394 Also, instead of selecting the charging equipment near the destination, the operator can input
the charging equipment by himself, so we decided to use the charging equipment that we are
familiar with and judge whether it is reachable or not. You can also do it.

397 Similarly, it is possible to determine whether or not the reciprocating travel from the current
location to the destination is possible with the remaining capacity of the battery 10 by the
operator's selection operation, so that the options for the travel plan are expanded.

[0038]

403 Then, when it is possible to travel to the destination or the charging facility with the
remaining capacity of the battery 10, the display 50 indicates that the vehicle can travel
along with the route, so that the route from the current location to the destination directly or
selected. , You can go to the destination with peace of mind after understanding and
understanding the route to the destination, the round-trip route, etc. via the charging
equipment set as input.

409 On the other hand, when it is impossible to travel to the destination or the charging
equipment due to the remaining capacity of the battery 10, the minimum charging time
required to reach the destination or the charging equipment is calculated and displayed on
the display 50. You can clearly know the required charging time.

[0039]
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416 Further, the operator can arbitrarily set the charging time. For example, when the charging
time is set shorter than the above-mentioned minimum charging time, the remaining capacity
of the battery 10 at the time when the charging is completed is calculated. Since the
reachable range of the remaining capacity is displayed on the display 50, the travel plan can
be changed within the reachable range.

[0040]

424 As for the route to the destination, the optimum route is calculated based on the map
information, so that the destination can be reached most efficiently.

426 Then, since the operator can select another route, it is possible to know whether or not the
remaining capacity of the battery 10 is reachable for any route.

[0041]

431 In the embodiment, the input / operation unit 52 is composed of the keyboard 54 and the
touch panel 56, but the input / operation unit 52 is not limited to this, and various man
machines such as those by voice recognition and those by image recognition in the line-of-
sight direction are used. An interface can be adopted.

435 Further, the screen display on the display is merely an example, and any display form can be
adopted.
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court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of faw or regulation.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/340,781 06/23/2023 Jeffrey R. Ambroziak CF01-001-02-07 8229
89411 7590 08/22/2023 | YR |

RowanTree Law Group, PLLC
90 Grove Street

Suite 205

Ridgefield, CT 06877 | ART UNIT | paper~vMBER |

3649

| NOTIFICATION DATE | DELIVERY MODE |

08/22/2023 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

ePAIR @rowantreelaw.com

PTOL-90A (Rev. 04/07)

IPR2025-00152
Tesla EX1002 Page 298



Application No. Applicant(s)
18/340,781 Ambroziak et al.
Decision Granting Request for
Prioritized Examination (Track /) Examiner Art Unit AIA (FITF) Status
CHERYL P GIBSON OPET No
BAYLOR

1. THE REQUEST FILED 23 June 2023 IS GRANTED .

The above-identified application has met the requirements for prioritized examination
A for an original nonprovisional application (Track ).
B. (J for an application undergoing continued examination (RCE).

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendmen mend th lication ntain more than f
independent claims, more than thirty total claims , or a multiple dependent claim;

filing a request for continued examination ;
filing a notice of appeal;

filing a request for suspension of action;
mailing of a notice of allowance;

mailing of a final Office action;

T o mmo o

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to CHERYL GIBSON BAYLOR at
(571)272-3213. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

{CHERYL GIBSON BAYLOR/
Paralegal Specialist, OPET

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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A\ UNITED STATES PATENT AND TRADEMARK OFFIGE
N

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

‘www.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
18/340,781 06/23/2023 Jeffrey R. Ambroziak CF01-001-02-07
CONFIRMATION NO. 8229
89411 PUBLICATION NOTICE
RowanTree Law Group, PLLC
00 Grove Street IO A
Suite 205 0OC000000064060281

Ridgefield, CT 06877
Date Mailed: 11/02/2023

Title:SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUI)-BASED CHARGING OF
ELECTRIC VEHICLES

Publication No.US-2023-0352963-A1
Publication Date:11/02/2023

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently https:/portal.uspto.gov/pair/
PublicPair. Prior to publication, such status information is confidential and may only be obtained by applicant
using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
89411 7590 01/24/2024
RowanTree Law Group, PLLC BORISSOV, IGOR N
90 Grove Street
Suite 205 | ART UNIT | PAPER NUMBER |
Ridgefield, CT 06877 3649
DATE MAILED: 01/24/2024
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
18/340,781 06/23/2023 Jeffrey R. Ambroziak CF01-001-02-07 8229

TITLE OF INVENTION: SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUI)-BASED CHARGING OF ELECTRIC VEHICLES

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $480 $0.00 $0.00 $480 04/24/2024

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. _THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

III. Al communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.

Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.
89411 7590 01/24/2024 Certificate of Mailing or Transmission
RowanTree Law Group, PLLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
90 Grove Street addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
Suite 205 USPTO via the USPTO patent electronic filing system or by facsimile to (571)
273-2885, on the date below.

Ridgefield, CT 06877 .
(Typed or printed name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
18/340,781 06/23/2023 Jeffrey R. Ambroziak CFO01-001-02-07 8229

TITLE OF INVENTION: SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUI)-BASED CHARGING OF ELECTRIC VEHICLES

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0.00 $0.00 $480 04/24/2024
| EXAMINER | ART UNIT | CLASS SUBCLASS |
BORISSOV, IGOR N 3649 705-007360
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

| Change of correspondence address (or Change of Correspondence
Address form PTO/ATA/122 or PTO/SB/122) attached.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
ATA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ individuat ([ Corporation or other private group entity [ Government

4a. Fees submitted: (Dissue Fee [Jpublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via the USPTO patent electronic filing system [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

() The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
] Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken

Q Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

D Applicant changing to regular undiscounted fee status. entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (11/23) Approved for use through 03/31/2026 OMB 0651-0033 U.S. Patent and Trademark OfliEg;FS.g Q%§R'Q\%1F'5(% COMMERCE
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/340,781 06/23/2023 Jeffrey R. Ambroziak CF01-001-02-07 8229
| EXAMINER |
80411 7590 01/24/2024
RowanTree Law Group, PLLC BORISSOV, IGOR N
90 Grove Street
Suite 205 | ART UNIT PAPER NUMBER |
Ridgefield, CT 06877 3649

DATE MAILED: 01/24/2024

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to acollection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. The United States Patent and Trademark
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO’s system of
records is used to manage all applicant and owner information including name, citizenship, residence, post office
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/
owner’s activities in connection with the invention for which a patent is sought or has been granted. The applicable
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013).

5

hutosiwww eovindo.eovicontentphe/FRZGIZ-03-29pd 201307341 odi

Routine uses of the information in this record may include disclosure to:

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law;
2) afederal, state, local, or international agency, in response to its request;
3) a contractor of the USPTO having need for the information in order to perform a contract;

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires
disclosure of the record;

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record;

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to
opposing counsel in the course of settlement negotiations;

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals;

8) another federal agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c));

9) the Office of Personnel Management (OPM) for personnel research purposes; and
10)the Office of Management and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration
of the patent.
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Application No. Applicant(s)
i . 18/340,781 Ambroziak et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
IGOR N BORISSOV 3649 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to 8/22/2023.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-17 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 08/04/2023; 08/04/2023.

3.(J Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material .
4.[7J Interview Summary (PTO-413),
Paper No./Mail Date.

/IGOR N BORISSOV/
Primary Examiner, Art Unit 3649

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20240117
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Application/Control Number: 18/340,781 Page 2
Art Unit: 3649

DETAILED ACTION
Notice of Pre-AIA or AIA Status

The present application is being examined under the pre-AlA first to invent

provisions.
Status of the Application

The current application filed 06/23/2023 is a continuation of 17/826,229, filed
05/27/2022

17/826.229 is a continuation of 17/306,7786, filed 05/03/2021

17/306.776 is a continuation of 17/012,325, filed 09/04/2020, now U.S. Patent
10998753

17/012.325 is a continuation of 15/848.,017, filed 12/20/2017, now U.S. Patent
10819135

15/848.017 is a continuation of 12/502,041, filed 07/13/2009, now U.S. Patent
9853488

12/502,041 Claims Priority from Provisional Application 61/134.,646, filed

07/11/2008, now U.S. Patent 9,853,488
Claims 1-17 have been examined in this application. This communication is

the first action on the merits.

Information Disclosure Statement
The information disclosure statements (IDS) submitted on 08/04/2023 are
being considered by the examiner. The submission is in compliance with the provisions

of 37 CFR 1.97.

IPR2025-00152
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Application/Control Number: 18/340,781 Page 3
Art Unit: 3649

Allowable Subject Matter

Claims 1-17 are allowed.

The following is an examiner’s statement of reasons for allowance:

As per independent claims 1, 6 and 11 the best prior art of record, Hafner et al.
US 2009/0313174 A1, Pryor US 7,402,978; Pollack et al. US 2008/0039989 A1, and
Straubel US 2009/0139781 A1, neither anticipates, nor, alone or combined, renders
obvious as a whole, the specific combination of the inventive features as currently

recited in the independent claims.

Search and Prior Art

A comprehensive search of prior art has been conducted. The following
references not relied upon is considered pertinent to applicant's disclosure have been
uncovered during the search:

Failing - US 2011/0302078 A1 — discloses a method, computer-readable
medium, and system for managing a transfer of energy for charging a vehicle, utilizing a
GUl including a slider. In use, slider 1056 may be moved (e.g., to the left, to the right,
etc.) to specify a capacity level measured in percent, a unit of energy, etc.Fig. 10.
[0248]; [0249]; [0251]

- 1040

- 1034

]

75 ~ 100

1@56\

Current Level: | 10848 Desired Level | 1038

Energy Transfer Parameters:] 1058
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Application/Control Number: 18/340,781 Page 4
Art Unit: 3649

Eberhard et al. - US 2009/0143929 A1 — discloses a method and apparatus that
allows the end user to optimize the performance of an all-electric or hybrid vehicle and
its charging system for a desired mode of operation, utilizing slide switches and displays

500 and 600 to select charging modes. Figs. 5 and 6; [0053]

EWF] iSB?} 6@7' 'Bm’i
[ BEZ 803 - AN 800
| Storage [ Siznduid I Range lpwﬁym e
) o 3
ol -
] Rall *asesssemn Tocimases |

Lomg-Tenm Satry L

increasas Derensss ~

] 808 606
tsng Tomn Battwy L™y, ] Bus SHARGINGY 4
OPERATIONAL MODE { -

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - j | 807 Gﬁfl

FIG. 5 FiG. &

Y

/ g
2%
H
g
®
S
’

MIFTAKHOQV et al. - US 2016/0236585 A1 — discloses a system for charging an
electric or hybrid-electric vehicle utilizing a GUI provided on a user device, wherein the

user can interact with sliding widgets to optimize vehicle charging. Fig. 4; [0054]

401

Figure 4
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Application/Control Number: 18/340,781 Page 5
Art Unit: 3649

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submission should be clearly labeled “Comments on

Statement of Reason for Allowance”.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Igor Borissov whose telephone number is 571-272-
6801. If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, JOSHUA MICHENER can be reached on 571-272-1467

The fax phone number for the organization where this application or proceeding
is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http:/pair-direct.uspto.gov.
Should you have questions on access to the Private PAIR system, contact the
Electronic Business Center (EBC) at 866-217-9197 (toll-free).

/IGOR N BORISSOV/
Primary Examiner, Art Unit 3649
01/18/2024
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Noftice of Referernces Cited

Application/Control No.

Applicant(s)/Patent Under

18/340,781 Reexamination
Ambroziak et al.
Examiner Art Unit
IGOR N BORISSOV 3649 Page 1 of 1

U.S. PATENT DOCUMENTS

Countzoggg‘fﬁ:gbf:sﬁg Code YYY\?-aI\t/IeM-DD Name CPC Classification US Classification

A | US-20110302078-A1 2011-12-08 Failing; Bryan Marc B60L53/126 700/297
B | US-20090143929-A1 2009-06-04 Eberhard; Martin Forest B60L3/0046 903/907
C | US-20160236585-A1 2016-08-18 MIFTAKHOV; VALERY B60L53/665 171

D

E

F

G

H

|

J

K

L

M

FOREIGN PATENT DOCUMENTS
Countlrjyoc(:::g«m:n’:lbtmﬁg code | YYYY MM.DD Country Name CPC Classification

N

o

P

Q

R

S

T

NON-PATENT DOCUMENTS
Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

U

\

w

X

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in YYYY-MM-DD format are publication dates. Classifications may be US or foreign.

Notice of References Cited

Part of Paper No. 20240117
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 18/340,781 Ambroziak et al.
T -
IGOR N BORISSOV 3649
CPC - Searched*
Symbol Date Examiner
H02J7/1446 B60L55/00 B60L53/126 B60L55/00 B60L53/126 01/16/2024 B
B60L53/64 B60L53/14 B60L53/305 B60L53/665 B60L53/65 01/16/2024 B
B60L3/12 B60L8/003 G06Q30/0283 G06Q30/04 GO6Q50/06 01/16/2024 B
B60L2240/72 Y02T10/72 Y02T90/167 B60L2260/54 B60L2250/16 01/16/2024 B
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
705 7.36 01/16/2024 B

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
Key terms search 01/16/2024 IB
Classification search in combination with key terms 01/16/2024 IB
Inventor's name search 01/16/2024 IB
Backward or Forward search for pertinent references 01/16/2024 IB
Search has been conducted in US and Foreign databases 01/16/2024 IB

/IGOR N BORISSOV/
Primary Examiner, Art Unit 3649

U.S. Patent and Trademark Office

Page 1 of 2
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 18/340,781 Ambroziak et al.
NULERERIRANIERY [
IGOR N BORISSOV 3649
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
705/H02J7 7.36/7/1446 01/16/2024 B

/IGOR N BORISSOV/
Primary Examiner, Art Unit 3649

U.S. Patent and Trademark Office

Page 2 of 2

[PRZ0 25005y 20240117
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |ig340 781 Ambrogiak et al.
H “ “HH Examiner Art Unit
IGOR N BORISSOV 3649
CPC
Symbol Type Version
H02J 1446 F 2013-01-01
B60OL 12 | 2013-01-01
B60L 8 003 | 2013-01-01
G06Q 30 0283 | 2013-01-01
G06Q 30 04 | 2013-01-01
G06Q 50 06 | 2013-01-01
B60OL 53 64 | 2019-02-01
B60L 53 14 | 2019-02-01
B60OL 53 65 | 2019-02-01
B60L 53 665 | 2019-02-01
B60OL 55 00 | 2019-02-01
B60OL 53 305 | 2019-02-01
B60OL 53 126 | 2019-02-01
B60OL 2210 40 A 2013-01-01
B60OL 2240 72 A 2013-01-01
B60OL 2240 80 A 2013-01-01
B60OL 2250 10 A 2013-01-01
B60OL 2250 16 A 2013-01-01
B60OL 2260 52 A 2013-01-01
B60OL 2260 54 A 2013-01-01
B60OL 2260 58 A 2013-01-01
B60OL 2270 32 A 2013-01-01
Y02T 10 92 A 2013-01-01
YO2T 90 14 A 2013-01-01
B60OL 2200 26 A 2013-01-01
Y04S 10 126 A 2013-01-01
Y04S 30 14 A 2013-01-01
Y04S 50 12 A 2013-01-01
Y04S 50 14 A 2013-01-01
YO2E 60 00 A 2013-01-01
YO2T 10 70 A 2013-01-01
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 17
gﬁgaRr;lEigﬁ:r?;?Xé Unit 3649 17 January 2024 O.G. Print Claim(s}) | O.G. Print Figure
(Primary Examiner) (Date) 11 7

U.S. Patent and Trademark Office

Page 1 0of 4

Part of Paper No.: 20240117
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

18/340,781 Ambroziak et al.
H “ “HH Examiner Art Unit
IGOR N BORISSOV 3649
CPC
Symbol Type Version
Y02T 72 A 2013-01-01
Y02T 7072 A 2013-01-01
YO2T 12 A 2013-01-01
Y02T 16 A 2013-01-01
YO2T 167 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 17
/IGOR N BORISSOV/ 17 January 2024 . . A
Primary Examiner, Art Unit 3649 O.G. Print Claim(s}) | O.G. Print Figure
(Primary Examiner) (Date) 11 7

U.S. Patent and Trademark Office

Page 2 of 4

Part of Paper No.: 20240117
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |ig340 781 Ambroziak et al

H “ “HH o e
IGOR N BORISSOV 3649

INTERNATIONAL CLASSIFICATION

CLAIMED

HO2J

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS
705 7.36

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 17
/IGOR N BORISSOV/ 17 January 2024 ) : _—
Primary Examiner, Art Unit 3649 O.G. Print Claim(s}) | O.G. Print Figure
(Primary Examiner) (Date) 11 7
U.S. Patent and Trademark Office Part of Paper No.: 20240117
page 3014 IPR2025-00152
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |ig340 781 Ambroziak et al

IGOR N BORISSOV 3649

Claims renumbered in the same order as presented by applicant CPA [O T.D. [OJ RA147
CLAIMS

Final |Original|Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original]Final |Original

1 1 10 10

2 2 11 11

3 3 12 12

4 4 13 13

5 5 14 14

6 6 15 15

7 7 16 16

8 8 17 17

9 9
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 17
/IGOR N BORISSOV/ 17 January 2024 . . -
Primary Examiner, Art Unit 3649 O.G. Print Claim(s}) | O.G. Print Figure
(Primary Examiner) (Date) 11 7
U.S. Patent and Trademark Office Part of Paper No.: 20240117
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Raceipt date: 08/04/2023

Doc code: IDS PTO/SB/08a (02-18)

e . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 18340781
Filing Date 2023-06-23

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Jeffrey R. Ambroziak
Art Unit 3649

Examiner Name TBD
Attorney Docket Number CF01-001-02-07

U.S.PATENTS

Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns Lines where

o Patent Number Issue Date : Relevant Passages or Relevant
Initial No Code!? of cited Document .

Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where

o Cite No : Relevant Passages or Relevant
Initial Number Codel| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS
Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Aoplicant of cited where Relevant T5
Initial* No | Number3 Code2j Code4 Date P Passages or Relevant
Document .
Figures Appear
1 []
If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS
. .. | Include name of the author (in CAPITAL LETTERS), title of the article {(when appropriate), title of the item
Examiner| Cite o . . :
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), E
Initials No . : .
publisher, city and/or country where published.
EFS Web 21,13 IPR2025-00152
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Raceipt date: 08/04/2023

Application Number 18340781
Filing Date 2023-06-23

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Jeffrey R. Ambroziak
Art Unit 3649

Examiner Name TBD
Attorney Docket Number CF01-001-02-07

1 Office Action dated August 5, 2022 for US App. No. 17/829,412 (pages1-4) D
2 Office Action for Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated August 12, 2013; 15 pps. D
3 Office Action for Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated December 15,2011; 9 pps. D
4 Office Action for Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated January 7, 2013; 17 pps. D

5 Office Action for Application No. 15/848,017 (Attorney Docket No. CF01-001-02-01) dated January 17, 2020; 21 pps. D

6 Website: The Tesla Roadster (first generation) Drive Zero Car Guide—Drive Zero “hitps://www.drivezero.com.au/cars/ D
tesla/tesla-car-guides/tesla-roadster-1-guide/” download date Oct. 21, 2019; 21 pps.
7 Wikipedia (R) download for article title “Better Place”, http://en.wikipedia.org/wiki/Better_Place, dated Dec. 12, 2013; D

14 pps.

If you wish to add additional non-patent literature document citation information please click the Add button
EXAMINER SIGNATURE
Examiner Signature | /1aor M BORISSOV/ (01/16/2024) Date Considered 01/16/2024

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Inciude copy of this form with next communication to applicant.

" See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /I.N.B/
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Raceipt date: 08/04/2023

Application Number 18340781

Filing Date 2023-06-23

INFORMATION DISCLOSURE

First Named Inventor | Jeffrey R. Ambroziak

STATEMENT BY APPLICANT

. Art Unit 3649
( Not for submission under 37 CFR 1.99)

Examiner Name TBD

Attorney Docket Number CF01-001-02-07

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[ | from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
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A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents

L1 4 ("10998753" (US-PGPUB; USPAT) |OR ON ON 2022/07/19
"10819135" "9853488" 06:04 PM
"20210273478").pn.

L2 1571 705/7.36.ccls. (US-PGPUB; USPAT; |OR ON ON 2022/07/19

FPRS; EPO; JPO; 06:06 PM
IBM_TDB)

L3 2381 (H02J7/14486).cpc,cpci,c | (US-PGPUB; USPAT; |OR ON ON 2022/07/19

pca,cpoi. FPRS; EPO; JPO; 06:07 PM
IBM_TDB)

L5 14134 (B60L55/00 OR (US-PGPUB; USPAT; |OR ON ON 2022/07/19
B60L53/126).cpc,cpci,c |FPRS; EPO; JPO; 06:09 PM
pca,cpoi. IBM_TDB)

L7 6280 (B60L55/00).cpc,cpci,cp | (US-PGPUB; USPAT; |OR ON ON 2022/07/19
ca,cpoi. FPRS; EPO; JPO; 06:10 PM

IBM_TDB)
L8 8585 (B60L53/126)cpc,cpci,c |(US-PGPUB; USPAT; |OR ON ON 2022/07/19
pca,cpoi. FPRS; EPO; JPO; 06:10 PM
IBM_TDB)
L9 14442 70R8 (US-PGPUB; USPAT; |OR ON ON 2022/07/19
FPRS; EPO; JPO; 06:10 PM
IBM_TDB)

L12 3936 (B60L53/64).cpc,cpci,cp|(US-PGPUB; USPAT; |OR ON ON 2022/07/19

ca,cpoi. FPRS; EPO; JPO; 06:11 PM
IBM_TDB)

L13 19347 (B60L53/14).cpc,cpci,cp | (US-PGPUB; USPAT; |OR ON ON 2022/07/19

ca,cpoi. FPRS; EPO; JPO; 06:11 PM
IBM_TDB)

L14 10332 (B60L53/305).cpc,cpci,c | (US-PGPUB; USPAT; |OR ON ON 2022/07/19

pca,cpoi. FPRS; EPO; JPO; 06:13 PM
IBM_TDB)

L15 6737 (B60L53/665).cpc,cpci,c|(US-PGPUB; USPAT; |OR ON ON 2022/07/19

pca,cpoi. FPRS; EPO; JPO; 06:13 PM
IBM_TDB)

L16 11873 (B60L53/65).cpc,cpci,cp|(US-PGPUB; USPAT; |OR ON ON 2022/07/19

ca,cpoi. FPRS; EPO; JPO; 06:14 PM
IBM_TDB)

L17 10967 (B60L3/12).cpc,cpci,cpc | (US-PGPUB; USPAT; |OR ON ON 2022/07/19

a,cpoi. FPRS; EPO; JPO; 06:14 PM
IBM_TDB)

L18 3544 (B60L8/003).cpc,cpci,cp|(US-PGPUB; USPAT; |OR ON ON 2022/07/19

ca,cpoi. FPRS; EPO; JPO; 06:14 PM
IBM_TDB)

L19 15902 (G06Q30/0283).cpc,cpc | (US-PGPUB; USPAT; |OR ON ON 2022/07/19

i,cpca,cpoi. FPRS; EPO; JPO; 06:15 PM
IBM_TDB)

L20 26377 (G06Q30/04).cpc,cpci,c |(US-PGPUB; USPAT; |OR ON ON 2022/07/19
pca,cpoi. FPRS; EPO; JPO; 06:15 PM
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L21

L22

L23

L24

L25

L26

L27

L28

35036

127348

21

13

10056

(G06Q50/06).cpc,cpci,c
pca,cpoi.

20R30OR50R70R
8OR9OR120R 13
OR 14 OR150R 16
OR 17 OR18 OR 19
OR 20 OR 21

("4347472" | "5710502"
| "5790976" | "5892346"
| "6618650" | "6727708"
| "7358701" | "7402978"
| "7698078" | "7778746"
| "20030152088" |
"20040010358" |
"20080039989" |
"20080162305" |
"20090001927" |
"20090021385" |
"20090130965" |
"20090139781" |
"20090189807" |
"20090313174" |
"20110148356").pn.
AND (PGPB | USPT |
USOC).dbnm.

("4347472" | "5710502"
| "6618650" | "7358701"
| "7402978" | "7761203"
| "7778746" |
"20030152088" |
"20040010358" |
"20080039989" |
"20090021385" |
"20090139781" |
"20090313174").pn.
AND (PGPB | USPT |
USOC).dbnm.

("9853488"
"20210273478").pn.

("9853488"
"20210273478").pn.
AND (associated WITH
building)

("9853488"
"20210273478").pn.
AND (solar WITH
panel$1)

((hood near2 mounted)
OR (hood near2
integrated) OR (roof
near2 (mounted OR
integrated)) WITH (solar
near2 panel$1) )

IBM_TDB)

(US-PGPUB; USPAT,;
FPRS; EPO; JPO;

IBM_TDB)

(US-PGPUB; USPAT,;
FPRS; EPO; JPO;

IBM_TDB)

(US-PGPUB; USPAT,;

USOCR)

(US-PGPUB; USPAT,;

USOCR)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/07/19
06:15 PM

2022/07/19
06:18 PM

2022/07/19
06:25 PM

2022/07/19
06:26 PM

2022/07/19
06:27 PM

2022/07/19
06:28 PM

2022/07/19
06:30 PM

2022/07/19
06:33 PM
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L29 21 ((hood near2 mounted) |(US-PGPUB; USPAT) |OR ON ON 2022/07/19
OR (hood near2 06:34 PM
integrated) ) WITH
(solar near2 panel$1)

L30 8767 ((hood near2 mounted) |(US-PGPUB; USPAT) |OR ON ON 2022/07/19
OR (hood near2 06:35 PM
integrated) OR (roof
near2 (mounted OR
integrated)) WITH (solar
near2 panel$1) WITH
vehicle$1)

L31 0 ("9853488" (US-PGPUB; USPAT) |OR ON ON 2022/07/19
"20210273478").pn. 06:38 PM
AND (solar WITH
panel$1 WITH proximity
WITH building)

L32 2 ("9853488" (US-PGPUB; USPAT) |OR ON ON 2022/07/19
"20210273478").pn. 06:38 PM
AND (solar WITH
panel$1 WITH building)

L33 0 ("9853488" (US-PGPUB; USPAT) |OR ON ON 2022/07/19
"20210273478").pn. 06:40 PM
AND (flush WITH
horizontal)

L34 2 ("9853488" (US-PGPUB; USPAT) |OR ON ON 2022/07/19
"20210273478").pn. 06:40 PM
AND (flush OR
horizontal)

L35 24 transmitter$1 WITH (US-PGPUB; USPAT; |OR ON ON 2022/07/19
(embedded OR FIT (AU, AP, AT, CA, 06:43 PM
installed OR mounted) |CH, CN, DD, DE, EA,

WITH flush WITH EP, ES, FR, GB, JP,

(pavement OR floor) KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

L36 7 35 AND (wireless$3 (US-PGPUB; USPAT; |OR ON ON 2022/07/19

WITH charg$3) FIT (AU, AP, AT, CA, 06:43 PM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)
L37 7 22 AND 36 (US-PGPUB; USPAT; |OR ON ON 2022/07/19
FIT (AP, AT, AU, CA, 06:44 PM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)
L38 2 22 AND (35 NOT 36) (US-PGPUB; USPAT; |OR ON ON 2022/07/19
FIT (AP, AT, AU, CA, 06:46 PM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
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L39

L40

L41

L42

L43

L44

L45

4214

560

31

23

13

transmitter$1 WITH
(embedded OR
installed OR mounted)
WITH (pavement OR
floor)

39 AND (wireless$3
WITH charg$3) AND
(charg$3 WITH (battery
OR vehicle$1 OR
car$1))

(40 NOT 35) AND 22

("10011182"|"11146092
""11164262""2009004

6538"["20120206098"|"

20140240143""201600
59733"|"20160176265"]
"20170066334"["20170

120757"["20170140603
""20170179766"["2017

0197548"["2017021316
5""20180025604"["201

80056784"|"201800599
13""20180126872""20

190265868"["20190296
589"["20210291730"|"2

0210339708"["9379571

".PN.

"7164117".PN.

43 AND (wireless$3
WITH (charg$3 OR
transmitter)) AND (floor
OR pavement)

("20150001967"|"90245
78""9722447"|"200700
24293"|"20120242163"|
"9575108"["200902842
45"]"7002262"|"200902
84245""20140266018"|
"20090046538"["20130
033228"["20130278211

IBM_TDB)

(US-PGPUB; USPAT,;
FIT (AP, AT, AU, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FIT (AP, AT, AU, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FIT (AP, AT, AU, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT,;
FIT (AP, AT, AU, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/07/19
06:47 PM

2022/07/19
06:49 PM

2022/07/19
06:50 PM

2022/07/19
06:53 PM

2022/07/19
06:56 PM

2022/07/19
06:57 PM

2022/07/19
07:07 PM
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"|"4634969").PN.

L46 7 ("4800328"|"4656412"|" |(US-PGPUB; USPAT) |OR ON ON 2022/07/19
8466654"|"2013028560 07:14 PM
3"|"6184651"["7880337"

["56654621").PN.

L47 16 ("3914562" | "4331225" |(US-PGPUB; USPAT; |OR ON ON 2022/07/19
| "4800328" | "4836344" [USOCR) 07:16 PM
| "56207304" | "5464082"
| "6559420" | "5573090"
| "6621654" | "5669470"
| "56696695" | "5968680"
| "6412604" | "6803744"
| "20040145342" |
"20080224670").pn.

AND (PGPB | USPT |
USOC).dbnm.

L48 35 ("Re29994" | "2589453" | (US-PGPUB; USPAT; |OR ON ON 2022/07/19
| "3673379" | "3914562" [USOCR) 07:20 PM
| "3938018" | "4007817"
| "4031449" | "4158802"
| "4218624" | "4218889"
| "4236594" | "4254843"
| "4331225" | "4347472"
| "4350287" | "4484083"
| "4495836" | "4583505"
| "4588040" | "4629947"
| "4742283" | "4800328"
| "4836344" | "4893240"
| "5000139" | "5049802"
| "56055851" | "56113427"
| "56129376" | "5198811"
| "56207304" | "5244054"
| "56293308" |
"5311973").pn. AND
(PGPB | USPT |
USOC).dbnm.

L49 3 ("4800328" "5669470" |(US-PGPUB; USPAT; |OR ON ON 2022/07/19
"7880337").pn. USOCR) 07:24 PM

L50 3 ("4800328" "5669470" |(US-PGPUB; USPAT; |OR ON ON 2022/07/19
"7880337" USOCR) 07:26 PM
"4800328").pn.

L51 1 "20100017249" pn. (US-PGPUB; USPAT) |OR ON ON 2022/07/28

03:19 PM

L52 1 ("10998753" ).pn. (US-PGPUB; USPAT) |OR ON ON 2022/07/28

03:21 PM
L53 1 "10819135".pn. (US-PGPUB; USPAT) |OR ON ON 2022/07/28

03:21 PM
L54 1 "9853488" .pn. (US-PGPUB; USPAT) |OR ON ON 2022/07/28

03:22 PM

L55 13 ("4347472" | "5710502" |(US-PGPUB; USPAT; |OR ON ON 2022/07/28
| "6618650" | "7358701" [USOCR) 03:23 PM
| "7402978" | "7761203"
| "7778746" |
"20030152088" |
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"20040010358" |
"20080039989" |
"20090021385" |
"20090139781" |
"20090313174").pn.
AND (PGPB | USPT |
USOC).dbnm.
L56 1929 tesla WITH motors (US-PGPUB; USPAT; |OR ON ON 2022/07/28
USOCR) 03:26 PM
L57 579 tesla ADJ motors.AS. [(US-PGPUB; USPAT; |OR ON ON 2022/07/28
USOCR) 03:30 PM
L58 1015 tesla ADJ motors (US-PGPUB; USPAT; |OR ON ON 2022/07/28
USOCR) 03:31 PM
L59 173 ("7402978").urpn. AND |(US-PGPUB; USPAT; |OR ON ON 2022/07/28
(PGPB | USPT | USOCR) 03:50 PM
USOC).dbnm.
L60 25 minimum WITH (US-PGPUB; USPAT; |OR ON ON 2022/07/28
charg$3 WITH level USOCR) 04:29 PM
WITH (alert$3 OR
alarm$3 OR notif$4 OR
notification) WITH
(mobile OR (smart ADJ
phone))
L61 0 57 AND 60 (US-PGPUB; USPAT; |OR ON ON 2022/07/28
USOCR) 04:30 PM
L62 0 (57 OR 56 OR 58) AND |(US-PGPUB; USPAT; |OR ON ON 2022/07/28
60 USOCR) 04:30 PM
L63 0 22 AND 60 (US-PGPUB; USPAT; |OR ON ON 2022/07/28
USOCR) 04:30 PM
L64 184 minimum WITH (US-PGPUB; USPAT; |OR ON ON 2022/07/28
charg$3 WITH level USOCR) 04:32 PM
WITH (alert$3 OR
alarm$3 OR notif$4 OR
notification)
L65 111 (minimum WITH (US-PGPUB; USPAT; |OR ON ON 2022/07/28
charg$3 WITH level USOCR) 04:32 PM
WITH (alert$3 OR
alarm$3 OR notif$4 OR
notification)) AND
(mobile OR (smart ADJ
phone))
L66 0 (57 OR 56 OR 58) AND |(US-PGPUB; USPAT; |OR ON ON 2022/07/28
(65 NOT 60) USOCR) 04:32 PM
L67 90 (minimum WITH (US-PGPUB; USPAT; |OR ON ON 2022/07/28
charg$3 WITH level USOCR) 04:34 PM
WITH (alert$3 OR
alarm$3 OR notif$4 OR
notification)) AND
(mobile OR (smart ADJ
phone)) AND (charg$3
WITH ((electric near3
vehicle$1) OR battery))
L68 172214 (alert$3 OR alarm$3 (US-PGPUB; USPAT; |OR ON ON 2022/07/28
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OR notif$4 OR USOCR) 04:34 PM
notification) WITH
(mobile OR (smart ADJ
phone))
L69 50 67 AND 68 (US-PGPUB; USPAT; |OR ON ON 2022/07/28
USOCR) 04:34 PM
L70 0 69 AND tesla (US-PGPUB; USPAT; |OR ON ON 2022/07/28
USOCR) 04:35 PM
L71 40 67 NOT 69 (US-PGPUB; USPAT; |OR ON ON 2022/07/28
USOCR) 04:36 PM

L72 40 71 AND (alert$3 OR (US-PGPUB; USPAT; |OR ON ON 2022/07/28
alarm$3 OR notif$4 OR [USOCR) 04:37 PM
notification) AND
(mobile OR (smart ADJ
phone))

L73 21 (65 NOT 67) AND (US-PGPUB; USPAT; |OR ON ON 2022/07/28
(mobile OR (smart ADJ |USOCR) 04:40 PM
phone))

L74 0 1 AND (minimum WITH [(US-PGPUB; USPAT; [OR ON ON 2022/07/28
charg$3 WITH level USOCR) 04:41 PM
WITH (alert$3 OR
alarm$3 OR notif$4 OR
notification)) AND
(mobile OR (smart ADJ
phone)) AND (charg$3
WITH ((electric near3
vehicle$1) OR battery))

L75 4 1 AND ( charg$3 WITH |(US-PGPUB; USPAT; |OR ON ON 2022/07/28
level WITH (alert$3 OR |USOCR) 04:42 PM
alarm$3 OR notif$4 OR
notification) )

L76 758 (predetermined OR (US-PGPUB; USPAT; |OR ON ON 2022/07/28
desired) WITH charg$3 |[USOCR) 04:45 PM
WITH level WITH
(alert$3 OR alarm$3
OR notif$4 OR
notification)

L77 59 (predetermined OR (US-PGPUB; USPAT; |OR ON ON 2022/07/28
desired) WITH charg$3 |[USOCR) 04:47 PM
WITH level WITH
(alert$3 OR alarm$3
OR notif$4 OR
notification) WITH
(mobile OR cellular OR
(smart ADJ phone))

L78 1 77 AND "6323775".pn. |(US-PGPUB; USPAT; |OR ON ON 2022/07/28

USOCR) 04:57 PM

L79 362 ((predetermined OR (US-PGPUB; USPAT; |OR ON ON 2022/07/28
desired) WITH charg$3 |[USOCR) 05:00 PM
WITH level WITH
(alert$3 OR alarm$3
OR notif$4 OR
notification)) AND
(mobile OR cellular OR
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L8O

L81

L82

L83

L84

L85

L86

L87

L88

L90

L91

57

35

703

3823

222047

1734

84

(smart ADJ phone))
AND (charg$3 WITH
(electric near3 vehicle)
OR battery)

((predetermined OR
desired) WITH charg$3
WITH level WITH
(alert$3 OR alarm$3
OR notif$4 OR
notification)) WITH
(mobile OR cellular OR
(smart ADJ phone))
AND (charg$3 WITH
(electric near3 vehicle)
OR battery)

80 AND "8676273".pn.

((predetermined OR
desired) WITH charg$3
WITH level WITH
(alert$3 OR alarm$3
OR notif$4 OR
notification)) AND 57

57 AND (alert$3 OR
alarm$3 OR notif$4 OR
notification) AND
(charg$3 WITH level)

(mobile OR cellular OR
(smart ADJ phone))
AND 83

84 AND
"20090021385".pn.

(solar WITH panel$1
WITH vehicle WITH
(hood OR roof)) AND
(electric WITH
vehicle$1)

charg$3 WITH second
WITH (electric near3
vehicle$1) WITH first

charg$3 WITH second
WITH (electric near3
vehicle$1) WITH first
(electric near3
vehicle$1)

22 AND (charg$3 WITH
second WITH (electric
near3 vehicle$1) WITH
first WITH (electric
near3 vehicle$1))

22 AND (park$3 WITH
charg$3 WITH second
WITH (electric near3
vehicle$1) WITH first

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/07/28
05:01 PM

2022/07/28
05:07 PM

2022/07/28
05:10 PM

2022/07/28
05:12 PM

2022/07/28
05:12 PM

2022/07/28
05:14 PM

2022/07/28
05:19 PM

2022/07/28
05:45 PM

2022/07/28
05:45 PM

2022/07/28
05:46 PM

2022/07/28
05:46 PM
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L92 1650

L93 245

L94 45

L95 200

L96 93

L97 13

L98 26

L99 16

L100 16

WITH (electric near3
vehicle$1))

90 NOT 91

transmitting WITH
charge WITH second
WITH vehicle

92 AND 93
93 NOT 94

95 AND (connect$3
WITH second WITH
vehicle)

("20160129793"|"72467
74""20170136881"|"20
140306063"["9566868"|
"20020096412"["20100
121509""7275718""83
68348"|"20160303986"|
"9407105"["201702256
82""20150336677").PN

("4617506" | "5202617"
| "5323099" | "5548200"
| "5573090" | "5963013"
| "6339736" | "6826460"
| "6963186" | "7602143"
| "7619319" | "8384358"
| "20090082957" |
"20090114463" |
"20090192660" |
"20090312903" |
"20100049737" |
"20100065344" |
"20100071979" |
"20100289451" |
"20110025267" |
"20110055037" |
"20110191186" |
"20110251935" |
"20110295444" |
"20130221918").pn.
AND (PGPB | USPT |
USOC).dbnm.

("4617506").urpn. AND
(PGPB | USPT |
USOC).dbnm.

("3466453" | "4079304"
| "4157492" | "4277692"
| "4366430" | "4617506"
| "4726786" | "4885524"
| "5697810" | "5766020"
| "5936381" | "5965998"
| "7145788" |

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/07/28
05:49 PM

2022/07/28
05:50 PM

2022/07/28
05:50 PM

2022/07/28
05:52 PM

2022/07/28
05:53 PM

2022/07/28
06:08 PM

2022/07/28
06:10 PM

2022/07/28
06:27 PM

2022/07/28
06:33 PM
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"20040062059" |
"20040145340").pn.
AND (PGPB | USPT |
USOC).dbnm.

L101 2930 charg$3 WITH (US-PGPUB; USPAT; |OR ON ON 2022/07/28
(preference$1 OR USOCR) 06:43 PM
instruction$1) WITH
(mobile OR cellular OR
(hand ADJ held) OR
(smart ADJ phone) OR
smart$1phone)

L102 376 101 AND (charg$3 (US-PGPUB; USPAT; |OR ON ON 2022/07/28
WITH (electric near3 USOCR) 06:44 PM
vehicle$1) )

L103 521 charg$3 WITH (US-PGPUB; USPAT; |OR ON ON 2022/07/28
(preference$1 OR USOCR) 06:45 PM
instruction$1) WITH
((minimum OR
predetermined) WITH
level)

L104 24 102 AND 103 (US-PGPUB; USPAT; |OR ON ON 2022/07/28

USOCR) 06:45 PM

L105 352 102 NOT 104 (US-PGPUB; USPAT; |OR ON ON 2022/07/28

USOCR) 06:48 PM

L106 0 "20040010358" .pn. (US-PGPUB; USPAT; |OR ON ON 2022/07/28
AND charg$3 AND USOCR) 06:53 PM
(schedul$3 OR
preference$1) AND
mobile

L107 1 "20040010358" .pn. (US-PGPUB; USPAT; |OR ON ON 2022/07/28
AND (schedul$3 OR USOCR) 06:53 PM
preference$1) AND
mobile

L108 7 ("4800328" "5669470" |(US-PGPUB; USPAT; |OR ON ON 2022/07/29
"7880337").pn. FIT (AU, AP, AT, CA, 06:06 PM

CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

L109 3 ("4800328" "5669470" |(US-PGPUB; USPAT) |OR ON ON 2022/07/29
"7880337").pn. 06:06 PM

L110 1 ("4800328" "5669470" |(US-PGPUB; USPAT) |OR ON ON 2022/07/29
"7880337").pn. AND 06:07 PM
sensor AND parking

L111 0 "20090189807".pn. (US-PGPUB; USPAT; |OR ON ON 2022/08/01
AND temperature AND ([FIT (AU, AP, AT, CA, 01:29 PM
park$3 AND pet$1 CH, CN, DD, DE, EA,

EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

L112 1 "20090189807".pn. (US-PGPUB; USPAT; |OR ON ON 2022/08/01
AND (temperature OR [FIT (AU, AP, AT, CA, 01:29 PM
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park$3 OR pet$1) CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

L113 3 "20090130965".pn. (US-PGPUB; USPAT; [OR ON ON 2022/08/01
AND (temperature OR [FIT (AU, AP, AT, CA, 01:32 PM
park$3 OR pet$1) CH, CN, DD, DE, EA,

EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

L114 22 (cost WITH (charg$3 (US-PGPUB; USPAT; [OR ON ON 2022/08/01
near3 level) WITH FPRS; EPO; JPO; 01:48 PM
preference$1 WITH IBM_TDB)
charging)

L115 0 ((smart ADJ phone) OR [(US-PGPUB; USPAT; |OR ON ON 2022/08/01
smart$1phone OR FPRS; EPO; JPO; 01:49 PM
mobile OR (hand ADJ |IBM_TDB)
held) ) WITH (cost
WITH (charg$3 near3
level) WITH
preference$1 WITH
charging)

L116 0 ((smart ADJ phone) OR [(US-PGPUB; USPAT; |OR ON ON 2022/08/01
smart$1phone OR FPRS; EPO; JPO; 01:50 PM
mobile OR (hand ADJ |IBM_TDB)
held) ) SAME (cost
WITH (charg$3 near3
level) WITH
preference$1 WITH
charging)

L117 20 ((smart ADJ phone) OR [(US-PGPUB; USPAT; |OR ON ON 2022/08/01
smart$1phone OR FPRS; EPO; JPO; 01:50 PM
mobile OR (hand ADJ |IBM_TDB)
held) ) AND (cost WITH
(charg$3 near3 level)

WITH preference$1
WITH charging)
L118 13 117 AND 22 (US-PGPUB; USPAT; [OR ON ON 2022/08/01
FPRS; EPO; JPO; 01:50 PM
IBM_TDB)
L119 7 117 NOT 118 (US-PGPUB; USPAT; [OR ON ON 2022/08/01
FPRS; EPO; JPO; 01:51 PM
IBM_TDB)
L120 2 114 NOT 117 (US-PGPUB; USPAT; [OR ON ON 2022/08/01
FPRS; EPO; JPO; 01:52 PM
IBM_TDB)
L121 1 "7402978" .pn. (US-PGPUB; USPAT) [OR ON ON 2022/08/24
06:51 PM

L122 1 "7402978" .pn. AND (US-PGPUB; USPAT) [OR ON ON 2022/08/24
((common WITH outlet) 06:56 PM
OR building)

L123 1 "7949435" pn. AND (US-PGPUB; USPAT) [OR ON ON 2022/08/24
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((common WITH outlet) 06:58 PM
OR building)

L124 1 "7949435".pn. AND (US-PGPUB; USPAT) |OR ON ON 2022/08/24
(grid WITH 07:00 PM
residence$1)

L125 1 "7949435".pn. AND (US-PGPUB; USPAT) |OR ON ON 2022/08/24
(grid WITH 07:01 PM
residence$1) AND (wall
WITH receptacle) AND
(wall WITH outlet)

L126 1 "5,642,270".pn. (US-PGPUB; USPAT) |OR ON ON 2022/08/24

07:18 PM

L127 82 ((wall near3 mount$3) [(US-PGPUB; USPAT) |OR ON ON 2022/08/24
WITH ((charg$3 near3 09:03 PM
device ) OR charger))

AND (electric WITH
vehicle$1) AND
(charg$3 WITH
batter$3)
L128 43 127 AND grid (US-PGPUB; USPAT) |OR ON ON 2022/08/24
09:03 PM

L129 14 127 AND ((back OR (US-PGPUB; USPAT) |OR ON ON 2022/08/24
sell$3 OR return$3) 09:04 PM
WITH grid)

L130 1 "8299754" pn. (US-PGPUB; USPAT) |OR ON ON 2022/08/24

09:10 PM

L131 15 ("5202617" | "6803215" |(US-PGPUB; USPAT; |OR ON ON 2022/08/24
| "6847537" | "6232743" [USOCR) 09:11 PM
| "6371230" | "6614204"
| "7256516" | "7259664"
| "20060028178" |
"20060060236" |
"20090079389" |
"20090082957" |
"20090313174" |
"20100145717" |
"20100161482").pn.

AND (PGPB | USPT |
USOC).dbnm.
L132 1 "5202617".pn. AND 131 | (US-PGPUB; USPAT; |OR ON ON 2022/08/24
USOCR) 09:22 PM
L133 1 "5803215".pn. AND 131 | (US-PGPUB; USPAT; |OR ON ON 2022/08/24
USOCR) 09:24 PM

L134 1 "20060028178".pn. (US-PGPUB; USPAT; |OR ON ON 2022/08/24
AND 131 USOCR) 09:27 PM

L135 1 "7256516".pn. AND 131 | (US-PGPUB; USPAT; |OR ON ON 2022/08/24

USOCR) 09:28 PM

L136 1 "20090082957" pn. (US-PGPUB; USPAT; |OR ON ON 2022/08/24
AND 131 AND distance [USOCR) 09:28 PM

L137 1 "20090313174" pn. (US-PGPUB; USPAT; |OR ON ON 2022/08/24
AND 131 USOCR) 09:30 PM

L138 1 "5,790,976".pn. AND (US-PGPUB; USPAT; |OR ON ON 2022/08/24
distanc$3 USOCR) 11:57 PM
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("20040010358"["20090
021385"["20110089887
""4617506"|"4800328"|"
5669470"|"'7402978"|"7

443049"|"7880337"|"79

49435").PN.

("20040010358""20090
021385"|"20110089887
""4617506"|"4800328"|"
5669470"|"7402978"|"7
443049"|"7880337"["79
49435").PN. AND
(charging WITH
station$1)

"2 589,453"
"2 589,453" pn.

("7402978"|"7443049""
7880337"("2009013096
5""7358701"["7778746"
"7827120"|"4800328"|"
20080243331"|"767156
7""7683570"["7849944"
'7956570"|"201101483
56"|"5892346"|"705534
0"["7761203"["5669470"
|"4347472"|"6618650"]"
B8727708""7782021""4
617506"["20080162305
""20090189807"["2009
0313034"|"5790976"|"7
698078"["7949435"|"20
090089254"["20090139
781"["5623194"|"20040
010358"["20090021385
""20080039989"["2008
0275848"["2009031317
4""5487002"["5710502"
"8531162"|"201100898
87""20030152088"|"20
080040223"["20090001
927"["20090030712"|"6
421600"["6586940"("81
98856").PN.

(solar wtih vehicle$1)
AND
("7402978"|"7443049"|"
7880337"["2009013096
5"|"7358701"|"7778746"
['7827120"|"4800328"|"
20080243331"|"767156
7"|"7683570"|"7849944"
['7956570"|"201101483
56"|"5892346"["705534
0""7761203"|"5669470"

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/08/25
12:21 AM

2022/08/25
12:21 AM

2022/08/25
12:39 AM

2022/08/25
12:40 AM

2022/09/12
04:19 PM

2022/09/12
04:21 PM

L139 10
L140 2
L141 6
L142 1
L143 48
L144 44
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|"4347472"|"6618650"|"
6727708""7782021"|"4
617506"|"20080162305
"|"20090189807"|"2009
0313034"|"5790976"|"7
698078"|"7949435"|"20
090089254"|"20090139
781"]"5623194"|"20040
010358"|"20090021385
"|"20080039989"|"2008
0275848"["2009031317
4"|"5487002"|"5710502"
|"8531162"|"201100898
87"|"20030152088"|"20
080040223"|"20090001
927"]"20090030712"|"6
421600"|"6586940"|"81
98856").PN.
L145 30 (solar wtih panel$1) (US-PGPUB; USPAT) [OR ON ON 2022/09/12
AND (143 OR 144) 04:22 PM
L146 1 "20110089887".pn. (US-PGPUB; USPAT) [OR ON ON 2022/09/12
AND (cost$1 OR 04:41 PM
price$1 OR rate$1)
L147 44 (solar wtih vehicle$1) [(US-PGPUB; USPAT) |OR ON ON 2022/09/12
AND 143 04:42 PM
L148 5 147 AND appliance$1 |(US-PGPUB; USPAT) |OR ON ON 2022/09/12
04:43 PM
L149 0 "20090139781".pn. (US-PGPUB; USPAT) [OR ON ON 2022/09/12
AND appliance$1 AND 04:47 PM
solar
L150 1 "20090139781".pn. (US-PGPUB; USPAT) [OR ON ON 2022/09/12
AND appliance$1 04:47 PM
L151 40 143 AND (cost$1 OR  |(US-PGPUB; USPAT) |OR ON ON 2022/09/12
price$1 OR rate$1) 04:53 PM
L152 15 143 AND (cost$1 OR  |(US-PGPUB; USPAT) |OR ON ON 2022/09/12
price$1 OR rate$1) 04:57 PM
AND solar
L153 1 "4617508".pn. (US-PGPUB; USPAT) [OR ON ON 2022/09/12
06:17 PM
L154 0 153 AND (cost$1 OR  |(US-PGPUB; USPAT) |OR ON ON 2022/09/12
price$1 OR rate$1) 06:17 PM
AND solar
L155 1 153 AND (cost$1 OR  |(US-PGPUB; USPAT) |OR ON ON 2022/09/12
price$1 OR rate$1) 06:18 PM
L156 0 "7443049".pn. AND (US-PGPUB; USPAT) [OR ON ON 2022/09/12
(cost$1 OR price$1 OR 06:20 PM
rate$1)
L157 1 "7443049".pn. (US-PGPUB; USPAT) [OR ON ON 2022/09/12
06:20 PM
L158 1 "7443049".pn. AND (US-PGPUB; USPAT) [OR ON ON 2022/09/12
(home OR building OR 06:35 PM
house)
L159 1 "7443049".pn. AND (US-PGPUB; USPAT) [OR ON ON 2022/09/12
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L160 39

L161 16

L162 1

L163 35

L164 6

(home OR building OR
house OR grid)

(Artificial Intelligence)
More like doc:
US-7443049-B1

Text:

(CN-103370838-B OR
WO-2014032851-A2
OR EP-2677607-B1 OR
US-9160184-B2 OR
DE-102012215331-A1
OR US-9193274-B2 OR
US-20130314034-A1
OR JP-5601385-B2 OR
CN-112753150-A OR
EP-2677607-A1 OR
CN-111823896-A OR
EP-2473370-B1 OR
US-20120286720-A1
OR DE-102009029091-
A1 OR WO-
2011026721-A2 OR
EP-2473370-A2 OR
US-9193272-B2 OR
AU-2005254520-A1 OR
US-20210291670-A1
OR EP-3788699-
A1).did.

("3466453" | "4079304"
| "4157492" | "4277692"
| "4366430" | "4617506"
| "4726786" | "4885524"
| "5697810" | "5766020"
| "5936381" | "5965998"
| "7145788" |
"20040062059" |
"20040145340").pn.
AND (PGPB | USPT |
USOC).dbnm.

143 AND "4617506".pn.

("0691144" | "1786280"
| "2392737" | "3281816"
| "3466453" | "3654538"
| "3746961" | "3857082"
| "4020414" | "4027231"
| "4163186" | "4217533"
| "4238722" |
"4355275").pn. OR
("4617506").urpn. AND
(PGPB | USPT |
USOC).dbnm.

("4308493" | "5872453"
| "5939864" | "6011380"
| "6188202" |
"6904342").pn. AND

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

06:35 PM

2022/09/12
06:42 PM

2022/09/12
06:56 PM

2022/09/12
07:16 PM

2022/09/12
07:16 PM

2022/09/12
10:35 PM
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(PGPB | USPT |
USOC).dbnm.
L165 0 164 AND (alarm OR (US-PGPUB; USPAT; |OR ON ON 2022/09/12
alert) USOCR) 10:38 PM
L166 1 "20080312782" pn. (US-PGPUB; USPAT) |OR ON ON 2022/09/12
10:41 PM
L167 1 "20080312782" pn. (US-PGPUB; USPAT) |OR ON ON 2022/09/12
AND ((cell ADJ phone) 10:49 PM
OR pda OR email) AND
(state near3 charge)
AND (problem near4
charging) AND
(notifying OR notif$3
OR alert$3 OR alarm$3
OR notification$1)
L168 0 "20080312782" pn. (US-PGPUB; USPAT) |OR ON ON 2022/09/12
AND solar 11:56 PM
L169 0 "7443049".pn. AND (US-PGPUB; USPAT) |OR ON ON 2022/09/13
(alert OR alarm OR 12:20 AM
notification$1)
L170 1 ("7443049" (US-PGPUB; USPAT) |OR ON ON 2022/09/13
"20080312782" 12:31 AM
"7671567"
"8531162").pn. AND
slid$3
L171 33 (Artificial Intelligence) |(US-PGPUB; USPAT; |OR ON ON 2022/09/13
More like doc: USOCR; FIT (AU, AP, 12:37 AM
US-7671567-B2 AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,
(US-20090140700-A1 |CZ, DD, DE, DK, EA,
OR US-20090167254- |EE, EP, ES, FI, FR, GB,
A1 OR US-7622897-B2 |HR, HU, ID, IE, IL, IS,
OR US-20090143929- [IT, JP, KR, LT, LU, LV,
A1 OR US- MA, OA, RU, SU, WO,
20090140698-A1 OR  |MC, MD, MY, NL, NO,
US-7629772-B2 OR Nz, PH, PL, PT, RO,
US-7629773-B2 OR RS, SE, SG, SlI, SK,
EP-2209177-A2 OR TH, TN, TR, TW, UA,
EP-2209177-B1 OR JP-|VN); FPRS; EPO;
2010165676-A OR JP- [JPO; DERWENT,;
5055347-B2 OR US- IBM_TDB)
8907629-B2 OR US-
20130221916-A1 OR
US-20130221928-A1
OR US-8970173-B2 OR
US-7928699-B2 OR
US-20100134073-A1
OR US-20100072954-
A1 OR US-7755329-B2
OR US-20100138092-
A1).did.
L172 0 ("7741816").pn. AND (US-PGPUB; USPAT) |OR ON ON 2022/09/13
slid$3 12:40 AM
L173 1 ("7741816").pn. (US-PGPUB; USPAT) |OR ON ON 2022/09/13
12:40 AM
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L174 6 ("4308493" | "6872453" |(US-PGPUB; USPAT; |OR ON ON 2022/09/13
| "56939864" | "6011380" [USOCR) 12:43 AM
| "6188202" |
"6904342").pn. AND
(PGPB | USPT |
USOC).dbnm.

L175 5 ("7443049" (US-PGPUB; USPAT) |OR ON ON 2022/09/13
"20080312782" 12:58 AM
"7671567" "8531162"

"20080039989" ).pn.

L176 13 ("7443049" (US-PGPUB; USPAT) |OR ON ON 2022/09/13
"20080312782" 01:15 AM
"7671567" "8531162"

"20080039989"
"20110148356"
"20110089887"
"7880337" "7761203"
"6421600" "5669470"
"4800328" "4347472"
).pn.

L177 1383 camping WITH elecfric [(US-PGPUB; USPAT; |OR ON ON 2022/09/13
WITH (car$1 OR FIT (AU, AP, AT, CA, 01:16 AM
vehicle$1) CH, CN, DD, DE, EA,

EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

L178 424 camping WITH elecfric [(US-PGPUB; USPAT; |OR ON ON 2022/09/13
WITH (car$1 OR FIT (AU, AP, AT, CA, 01:17 AM
vehicle$1) WITH CH, CN, DD, DE, EA,
appliance$1 EP, ES, FR, GB, JP,

KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

L179 78 camping WITH elecfric [(US-PGPUB; USPAT; |OR ON ON 2022/09/13
WITH (car$1 OR FIT (AU, AP, AT, CA, 01:19 AM
vehicle$1) WITH CH, CN, DD, DE, EA,
appliance$1 WITH EP, ES, FR, GB, JP,

(building$1 OR hous$3 [KR, OA, RU, SU, WO);
OR cabin$1 OR shed |FPRS; EPO; JPO;
OR bungalow OR IBM_TDB)

cottage OR chalet OR

lodge OR hut)

L180 3 camping WITH elecfric [(US-PGPUB; USPAT; |OR ON ON 2022/09/13
WITH (car$1 OR FIT (AU, AP, AT, CA, 01:20 AM
vehicle$1) WITH CH, CN, DD, DE, EA,
appliance$1 WITH EP, ES, FR, GB, JP,

(building$1 OR hous$3 [KR, OA, RU, SU, WO);

OR cabin$1 OR shed |FPRS; EPO; JPO;

OR bungalow OR IBM_TDB)

cottage OR chalet OR

lodge OR hut) WITH

(provid$3 near2 (power

OR energy))
L181 27 camping WITH elecfric [(US-PGPUB; USPAT; |OR ON ON 2022/09/13
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WITH (car$1 OR FIT (AP, AT, AU, CA, 01:21 AM

vehicle$1) WITH CH, CN, DD, DE, EA,

appliance$1 WITH EP, ES, FR, GB, JP,

(building$1 OR hous$3 [KR, OA, RU, SU, WO);

OR cabin$1 OR shed |FPRS; EPO; JPO;

OR bungalow OR IBM_TDB)

cottage OR chalet OR

lodge OR hut) WITH

(power$3 OR energy)

L182 51 179 NOT 181 (US-PGPUB; USPAT; |OR ON ON 2022/09/13
FIT (AU, AP, AT, CA, 01:28 AM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)
L183 0 182 AND 22 (US-PGPUB; USPAT; |OR ON ON 2022/09/13

FIT (AU, AP, AT, CA, 01:28 AM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

L184 1285 emergency WITH (US-PGPUB; USPAT; |OR ON ON 2022/09/13
power WITH (electric FIT (AP, AT, AU, CA, 01:31 AM
near2 (car$1 OR CH, CN, DD, DE, EA,
vehicle$1)) WITH EP, ES, FR, GB, JP,

(building OR KR, OA, RU, SU, WO);
appliance$1 OR FPRS; EPO; JPO;
hospital OR cottage OR |IBM_TDB)

bungalow)

L185 359 emergency WITH (US-PGPUB; USPAT; |OR ON ON 2022/09/13
power WITH (electric FIT (AP, AT, AU, CA, 01:31 AM
near2 (car$1 OR CH, CN, DD, DE, EA,
vehicle$1)) WITH EP, ES, FR, GB, JP,

(building OR hospital) |KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

L186 34 emergency WITH (US-PGPUB; USPAT; |OR ON ON 2022/09/13
(provid$3 near3 power) |FIT (AP, AT, AU, CA, 01:32 AM
WITH (electric near2 CH, CN, DD, DE, EA,

(car$1 OR vehicle$1)) |[EP, ES, FR, GB, JP,
WITH (building OR KR, OA, RU, SU, WO);
hospital ) FPRS; EPO; JPO;
IBM_TDB)
L187 1 186 AND RE39908 (US-PGPUB; USPAT; |OR ON ON 2022/09/13
FIT (AP, AT, AU, CA, 01:34 AM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)
L188 1 186 AND "5834922" pn. [(US-PGPUB; USPAT; [OR ON ON 2022/09/13
FIT (AP, AT, AU, CA, 01:36 AM
CH, CN, DD, DE, EA,
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EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)
L189 325 185 NOT 186 (US-PGPUB; USPAT; |OR ON ON 2022/09/13
FIT (AU, AP, AT, CA, 01:37 AM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)
L190 1 189 AND "2008059846" [(US-PGPUB; USPAT; [OR ON ON 2022/09/13
FIT (AP, AT, AU, CA, 01:42 AM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

L193 0 ("7741816").pn. AND (US-PGPUB; USPAT) |OR ON ON 2022/09/13
(alert$1 OR alaim$3) 07:15 PM

L194 1 ("7741816").pn. (US-PGPUB; USPAT) |OR ON ON 2022/09/13

07:16 PM

L195 1 175 AND ((alert$1 OR |(US-PGPUB; USPAT) |OR ON ON 2022/09/13
alarm$3) WITH battery) 07:17 PM

L196 1 175 AND ((alert$1 OR |(US-PGPUB; USPAT) |OR ON ON 2022/09/13
alarm$3) WITH battery) 07:18 PM
AND ((cell ADJ phone)

OR (smart ADJ phone)
OR mobile OR pda)

L197 1 instruction$1 AND 175 |(US-PGPUB; USPAT) [OR ON ON 2022/09/13
AND ((alert$1 OR 07:32 PM
alarm$3) WITH battery)

AND ((cell ADJ phone)
OR (smart ADJ phone)
OR mobile OR pda)
L198 3 instruction$1 AND 175 |(US-PGPUB; USPAT) [OR ON ON 2022/09/13
07:42 PM
L199 2 175 NOT 198 (US-PGPUB; USPAT) |OR ON ON 2022/09/13
07:46 PM

L200 1 (175 NOT 198) AND (US-PGPUB; USPAT) |OR ON ON 2022/09/13
solar 07:47 PM

L201 1 "7949435" pn. (US-PGPUB; USPAT) |OR ON ON 2022/09/13

07:49 PM

L202 1 "7402978".pn. (US-PGPUB; USPAT) |OR ON ON 2022/09/13

07:52 PM

L203 48 ("7402978""7443049"|" |(US-PGPUB; USPAT) |OR ON ON 2022/09/13
7880337"["2009013096 08:35 PM
5"|"7358701"|"7778746"
|"7827120"["4800328"|"
20080243331"|"767156
7"|"7683570"|"7849944"
|"7956570"|"201101483
56"|"5892346"|"705534
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L204

L205

L206

L207

306

0"["7761203"["5669470"
|"4347472"|"6618650"]"
B8727708""7782021""4
617506"["20080162305
""20090189807"["2009
0313034"|"5790976"|"7
698078"["7949435"|"20
090089254"["20090139
781"["5623194"|"20040
010358"["20090021385
""20080039989"["2008
0275848"["2009031317
4""5487002"["5710502"
"8531162"|"201100898
87""20030152088"|"20
080040223"["20090001
927"["20090030712"|"6
421600"["6586940"("81
98856").PN.

("5202617").urpn. AND
(PGPB | USPT |
USOC).dbnm.

"7949435".pn. AND
(charging WITH station)

"4617506".pn.

"4617506".pn.

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/09/13
08:45 PM

2022/09/13
08:58 PM

2022/09/13
11:25 PM

2022/09/13
11:25 PM

L208

L209

L210

L211

L212

L213

2284

("7443049"
"20080312782"
"7671567" "8531162"
"20080039989"
"7949435" ).pn. AND
(cost$1 OR pric$3)

("7,443,049" OR
"7,949,435" OR
"20080312782" ).pn.
AND (cost$1 OR
pric$3)
("7,443,049" OR
"7,949,435" OR
"20080312782" ).pn.
AND solar

"20110089887".pn.

("7,443,049" OR
"7.949,435" OR
"20080312782" ).pn.

receiv$3 WITH

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT,;

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/09/13
11:50 PM

2022/09/13
11:54 PM

2022/09/14
12:04 AM

2022/09/14
12:19 AM

2022/09/14
06:23 PM

2022/09/14
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request$1 WITH FIT (AU, AP, AT, CA, 06:55 PM
charg$3 WITH second |[CH, CN, DD, DE, EA,
WITH vehicle EP, ES, FR, GB, JP,

KR, OA, RU, SU, WO);

FPRS; EPO; JPO;

IBM_TDB)

L214 0 receiv$3 WITH (US-PGPUB; USPAT; |OR ON ON 2022/09/14
request$1 WITH FIT (AU, AP, AT, CA, 06:55 PM
charg$3 WITH second |[CH, CN, DD, DE, EA,

WITH vehicle WITH EP, ES, FR, GB, JP,

(jump ADJ start) KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

L215 311 receiv$3 WITH (US-PGPUB; USPAT) |OR ON ON 2022/09/14
request$1 WITH 06:55 PM
charg$3 WITH second
WITH vehicle

L216 1 203 AND 215 (US-PGPUB; USPAT) |OR ON ON 2022/09/14

06:56 PM

L217 1 "7880337".pn. (US-PGPUB; USPAT) |OR ON ON 2022/09/14

07:27 PM

L218 1 "7880337".pn. AND (US-PGPUB; USPAT) |OR ON ON 2022/09/14
(detect$3 OR 07:30 PM
determin$3)

L219 3 "2008059846" (DERWENT) OR ON ON 2022/09/14

07:55 PM

L220 0 "w02008059846" (DERWENT) OR ON ON 2022/09/14

07:56 PM

L221 0 (WATANABE near1 (DERWENT) OR ON ON 2022/09/14
SHOICHIRO ) WITH 07:57 PM
(HONDA near1
KAZUYOSH]I)

L222 0 Nobuhiko AND (DERWENT) OR ON ON 2022/09/14
(emergency WITH 07:59 PM
power WITH buildings
WITH uninterruptable
WITH power WITH
supply)

L223 0 Nobuhiko AND (US-PGPUB; USPAT; |OR ON ON 2022/09/14
(emergency WITH EPO; JPO; 07:59 PM
power WITH buildings |DERWENT)

WITH uninterruptable
WITH power WITH
supply)

L224 13 (emergency WITH (US-PGPUB; USPAT; |OR ON ON 2022/09/14
power WITH buildings |EPO; JPO; 07:59 PM
WITH uninterruptable DERWENT)

WITH power WITH
supply)

L225 13 (emergency WITH (US-PGPUB; USPAT; |OR ON ON 2022/09/14
power WITH buildings |FPRS; EPO; JPO; 07:59 PM
WITH uninterruptable [DERWENT,; IBM_TDB)

WITH power WITH
supply)
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L226 0 hybrid WITH vehicle (US-PGPUB; USPAT; [OR ON ON 2022/09/14
WITH emergency WITH |FPRS; EPO; JPO; 08:02 PM
power WITH buildings |DERWENT; IBM_TDB)

WITH uninterruptable
WITH power WITH
supply

L227 2 ("7741816" (US-PGPUB; USPAT) [OR ON ON 2022/09/14
"7782021").pn. 08:18 PM

L228 0 ("7741816" (US-PGPUB; USPAT) [OR ON ON 2022/09/14
"7782021").pn. AND 08:19 PM
slid$3

L229 5 ("7,443,049" (US-PGPUB; USPAT) [OR ON ON 2023/03/31
"7,949,435" 05:52 PM
"20080312782"

"7,880,337"
"20110148356").pn.

L230 6 ("7,443,049" (US-PGPUB; USPAT) [OR ON ON 2023/03/31
"7,949,435" 05:54 PM
"20080312782"

"7,880,337"
"20110148356"
"20110089887" ).pn.

L231 1 "7956570".pn. AND (US-PGPUB; USPAT) [OR ON ON 2023/03/31
second 05:59 PM

L232 1 "20110148356".pn. (US-PGPUB; USPAT) [OR ON ON 2023/03/31
AND second 06:00 PM

L233 1 "7956570".pn. AND (US-PGPUB; USPAT) [OR ON ON 2023/03/31
second AND request$3 06:01 PM
AND (charge near3
transfer$4)

L234 1 "7956570".pn. AND (US-PGPUB; USPAT) [OR ON ON 2023/03/31
second AND request$3 07:14 PM
AND (charge near3
transfer$4) AND (lower
WITH power WITH
rates)

L235 11 "5686812" "7741816" |(US-PGPUB; USPAT) [OR ON ON 2023/03/31

07:57 PM

L236 3 ("5686812" "7741816" [(US-PGPUB; USPAT) |OR ON ON 2023/03/31
"20090144622").pn. 07:57 PM

L237 48 ("20030152088"|"20090 [(US-PGPUB; USPAT) |OR ON ON 2023/03/31
021385"|"20090130965 07:58 PM
"|"20110148356"|"7827
120"|"20040010358"|"7
698078"|"20080243331
"|"7671567"|"7683570"|"
7849944"|"7956570"|"5
710502"|"4617506"|"70
55340"|"7761203"|"788
0337""20090189807"|"
6727708"|"7402978"|"5
790976"|"4800328"|"56
69470"|"7782021""200
80039989"|"5790976"|"
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L238

L239

L240

L241

49

20090139781"|"200903
13174""20090313034"|
"20110089887"["66186
50""20090089254"|"56
23194"|"7949435"|"434
7472""7358701"["2008
0275848"|"5487002"|"7
443049""8531162"["20
080162305"["20090001
927"["20090139781"|"2
0090313174""5892346
"|"7778746""20080040
223""200900307 12"|"6
421600"["6586940"("81
98856").PN.

236 AND 237

("5686812" "7741816"
"20090144622").pn.
AND (alert$3 OR
alarm$3 OR notify$3
OR notification$1 OR
warning$1) AND
(charg$3 WITH
(instruction$1 OR
command$1))

("5686812" "7741816"
"20090144622").pn.
AND (alert$3 OR
alarm$3 OR notify$3
OR notification$1 OR
warning$1) AND
(charg$3 WITH level)

("7402978"|"7443049""
7880337"("2009013096
5""7358701"["7778746"
"7827120"|"4800328"|"
20080243331"|"767156
7""7683570"["7849944"
'7956570"|"201101483
56"|"5892346"|"705534
0"["7761203"["5669470"
|"4347472"|"6618650"]"
B8727708""7782021""4
617506"["20080162305
""20090189807"["2009
0313034"|"5790976"|"7
698078"["7949435"|"20
090089254"["20090139
781"["5623194"|"20040
010358"["20090021385
""20080039989"["2008
0275848"["2009031317
4""5487002"["5710502"
"8531162"|"201100898
87""20030152088"|"20

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2023/03/31
07:59 PM

2023/03/31
08:14 PM

2023/03/31
08:16 PM

2023/03/31
08:17 PM
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L242

L243

L244

L246

L247

L248

L249

L250

L251

56

30

840

63

080040223"["20090001
927"["20090030712"|"6

421600"["6586940"("81

98856"|"20080312782")
PN.

(237 OR 241) AND
(alert$3 OR alarm$3
OR notify$3 OR
notification$1 OR
warning$1) AND
(charg$3 WITH
(instruction$1 OR
command$1))

((("CHARGE") near3
("FUSION") near3
("TECHNOLOGIES")
near3
("LLC"))).AS,AANM.

((("AMBROZIAK")
near3 ("Jeffrey")) OR
(("FINCHAM") near3
("Carson")).INV.

242 NOT 243
242 NOT 243

("5172044" | "5187424"
| "5552953" | "5744937"
| "6191559").pn. OR
("6586940").urpn. AND
(PGPB | USPT |
USOC).dbnm.

248 AND ((alert$3 OR
alarm$3 OR notify$3
OR notification$1 OR
warning$1) WITH
((minimum OR
predetermined) WITH
level)) AND (charg$3
WITH (instruction$1 OR
command$1))

((alert$3 OR alarm$3
OR notify$3 OR
notification$1 OR
warning$1) WITH
((minimum OR
predetermined) WITH
charg$3 WITH level))
AND (charg$3 WITH
(instruction$1 OR
command$1))

22 AND ((alert$3 OR
alarm$3 OR notify$3
OR notification$1 OR
warning$1) WITH

(US-PGPUB; USPAT)

(USPAT)

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

(USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT,;
FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2023/03/31
08:18 PM

2023/03/31
08:19 PM

2023/03/31
08:21 PM

2023/03/31
08:24 PM

2023/03/31
08:24 PM

2023/03/31
08:43 PM

2023/03/31
08:47 PM

2023/03/31
08:48 PM

2023/03/31
08:48 PM
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L252 0

L253 5

L254 0

L255 0

((minimum OR
predetermined) WITH
charg$3 WITH level))
AND (charg$3 WITH
(instruction$1 OR
command$1))

((transmit$4 OR
transmission) WITH
(charge OR power)
WITH (biuilding OR
house)) AND 22 AND
((alert$3 OR alarm$3
OR notify$3 OR
notification$1 OR
warning$1) WITH
((minimum OR
predetermined) WITH
charg$3 WITH level))
AND (charg$3 WITH
(instruction$1 OR
command$1))

((transmit$4 OR
transmission) WITH
(charge OR power)
WITH (biuilding OR
house)) AND ((alert$3
OR alarm$3 OR
notify$3 OR
notification$1 OR
warning$1) WITH
((minimum OR
predetermined) WITH
charg$3 WITH level))
AND (charg$3 WITH
(instruction$1 OR
command$1))

248 AND (((transmit$4
OR transmission) WITH
(charge OR power)
WITH (biuilding OR
house)) OR ((alert$3
OR alarm$3 OR
notify$3 OR
notification$1 OR
warning$1) WITH
((minimum OR
predetermined) WITH
charg$3 WITH level)))
AND (charg$3 WITH
(instruction$1 OR
command$1))

248 AND (((transmit$4
OR transmission) WITH
(charge OR power)
WITH (biuilding OR
house)) OR ((alert$3

KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2023/03/31
08:50 PM

2023/03/31
08:50 PM

2023/03/31
08:53 PM

2023/03/31
08:53 PM
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L256

L257

L258

L259

L260

L261

L262

L263

L264

59

125

118

OR alarm$3 OR
notify$3 OR
notification$1 OR
warning$1) WITH
((minimum OR
predetermined) WITH
charg$3 WITH level)))

248 AND ((alert$3 OR
alarm$3 OR notify$3
OR notification$1 OR
warning$1) WITH
((minimum OR
predetermined) WITH
charg$3 WITH level))

("5686812" "7741816"
"20090144622").pn.
AND (alert$3 OR
alarm$3 OR notify$3
OR notification$1 OR
warning$1)

("7443049" "7949435"
"20080312782").pn.

("7443049" "7949435"
"20080312782").pn.
AND (mobile OR phone
OR cell OR (cell ADJ
phone))

((("AMBROZIAK")
near3 ("Jeffrey")) OR
(("FINCHAM") near3
("Carson")).INV.

260 NOT 244

(predetermined OR
desired OR specific )
WITH charg$3 WITH
level WITH (alert$3 OR
alarm$3 OR notif$4 OR
noftification$1) WITH
(mobile OR cellular OR
(smart ADJ phone) OR
pda)

22 AND (predetermined
OR desired OR specific
) WITH charg$3 WITH
level WITH (alert$3 OR
alarm$3 OR notif$4 OR
noftification$1) WITH
(mobile OR cellular OR
(smart ADJ phone) OR
pda)

262 NOT 263

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT,;
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FPRS; EPO; JPO;
IBM_TDB)

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2023/03/31
08:54 PM

2023/03/31
11:04 PM

2023/07/25
08:50 PM

2023/07/25
08:53 PM

2023/07/26
12:27 AM

2023/07/26
12:28 AM

2023/07/26
12:30 AM

2023/07/26
12:30 AM

2023/07/26
12:32 AM
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L265

L266

L267

L268

L269

L270

L271

L272

1496

38

16

14

440

264 AND ((charger OR
ccharging ) WITH
(wired OR connected
OR interconnected)
WITH building)

264 AND ((charger OR
charging ) WITH (wired
OR connected OR
interconnected) WITH
building)

((charger OR charging )
WITH (wired OR
connected OR
interconnected) WITH
building)

(charg$3 WITH level
WITH (alert$3 OR
alarm$3 OR notif$4 OR
notification$1)) AND
((charger OR charging )
WITH (wired OR
connected OR
interconnected) WITH
building)

(charg$3 WITH level
WITH (alert$3 OR
alarm$3 OR notif$4 OR
notification$1)) AND
((charger OR charging )
WITH (wired OR
connected OR
interconnected) WITH
building) AND 22

mobile AND (charg$3
WITH level WITH
(alert$3 OR alarm$3
OR notif$4 OR
notification$1)) AND
((charger OR charging )
WITH (wired OR
connected OR
interconnected) WITH
building) AND 22

("20080007202"["20080
054845""20090139781

""20090313174"["2010

0228405"["2011026699
6""6963186"["2009006

3183""20100106631"]"

6424158""7917179").P
N.

("2514745" | "3356936"
| "3562634" | "3593099"
| "3607673" | "3676770"
| "3729989" | "3753094"

(US-PGPUB; USPAT,;
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT:
USOCR)

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2023/07/26
12:33 AM

2023/07/26
12:33 AM

2023/07/26
12:33 AM

2023/07/26
12:34 AM

2023/07/26
12:34 AM

2023/07/26
12:35 AM

2023/07/26
12:37 AM

2023/07/26
12:45 AM

01/18/2024 12:38:20 AM
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| "3808522" | "3811089"
| "3873911" | "3876931"
| "3886443" | "3889248"
| "3906329" | "3909708"
| "3936744" | "3946299"
| "3947757" | "3969667"
| "3979664" | "3984762"
| "3984768" | "3989544"
| "4008619" | "4024953"
| "4047091" | "4053824"
| "4070624" | "4086531"
| "4112351" | "4114083"
| "4126874" | "4178546"
| "4193025" | "4207611"
| "4217645" | "4297639"
| "4315204" | "4316185"
| "4322685" | "4351405"
| "4363407" | "4369407"
| "4379989" | "4379990"
| "4390828" | "4392101"
| "4396880" | "4408157"
| "4412169" | "4423378"
| "4423379" | "4424491"
| "4459548" | "4514694"
| "4520353" | "4633418"
| "4659977" | "4663580"
| "4667143" | "4667279"
| "4678998" | "4679000"
| "4680528" | "4697134"
| "4707795" | "4709202"
| "4710861" | "4719428"
| "4743855" | "4745349"
| "4816768" | "4820966"
| "4825170" | "4847547"
| "4849700" | "4876495"
| "4881038" | "4912416"
| "4913116" | "4929931"
| "4931738" | "4937528"
| "4947124" | "4956597"
| "4968941" | "4968942"
| "5004979" | "5032825"
| "5047722" | "5087881"
| "5095223" | "5126675"
| "5140269" | "5144218"
| "5144248" | "5160881"
| "5170124" | "5179335"
| "5194799" | "5204611"
| "5214370" | "5214385"
| "5241275" | "5254952"
| "5266880" | "5281919"
| "5281920" | "5295078"
| "5298797" | "5300874"
| "5302902" | "5315287"
| "5321626" | "5331268"
| "5336993" | "5338515"
| "5339018" | "5343380"
| "5345163" | "5347163"
| "5352968" | "5365160"
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| "5365453" | "5381096"
| "5412323" | "5426371"
| "5426416" | "5432426"
| "5434495" | "5435185"
| "5442274" | "5449996"
| "5449997" | "5451881"
| "5455026" | "5457377"
| "5469043" | "5485090"
| "5488300" | "5519383"
| "5528148" | "5537967"
| "5546317" | "5548273"
| "5550485" | "5561380"
| "5562501" | "5572136"
| "5574355" | "5583416"
| "5585728" | "5589757"
| "5592093" | "5596260"
| "5598098" | "5602462"
| "5606242" | "5621298"
| "5633985" | "5637978"
| "5642031" | "5650937"
| "5652501" | "5653659"
| "5656920" | "5675234"
| "5677077" | "5699050"
| "5701089" | "5705929"
| "5710503" | "5717336"
| "5717937" | "5739667"
| "5747909" | "5754417"
| "5757192" | "5760587"
| "5773978" | "5789899"
| "5793359" | "5808469"
| "5818234" | "5821756"
| "5825174" | "5831435"
| "5862515" | "5872443"
| "5895440" | "5914605"
| "5929609" | "5939855"
| "5939861" | "5945829"
| "5969625" | "6002238"
| "6008652" | "6009369"
| "6031354" | "6037751"
| "6037777" | "6051976"
| "6072299" | "6072300"
| "6081098" | "6091245"
| "6094033" | "6104167"
| "6114834" | "6137269"
| "6140797" | "6150793"
| "6161640" | "6163156"
| "6172483" | "6172505"
| "6181545" | "6222369"
| "6225808" | "6249124"
| "6250973" | "6254438"
| "6259254" | "6262563"
| "6294896" | "6294897"
| "6304087" | "6310481"
| "6313607" | "6313608"
| "6316914" | "6323650"
| "6329793" | "6331762"
| "6332113" | "6346795"
| "6347958").pn. OR
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L273

L274

L275

L276

L277

L278

L279

L280

L281

25

14

157

49

("6424158").urpn. AND
(PGPB | USPT |
USOC).dbnm.

270 NOT 271

270 NOT 271

269 NOT 270

268 NOT 269

272 AND 276

2008/0312782.pn.

"20080312782".pn.

("4347472" "4617506"
"4800328" "5487002"
"5623194" "5669470"
"5686812"
"5710502").pn.

("20030152088"["20080
039989"|"20080040223
"["20080162305"["2008

(US-PGPUB; USPAT,;
FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT,;
FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2023/07/26
12:45 AM

2023/07/26
12:45 AM

2023/07/26
12:46 AM

2023/07/26
12:47 AM

2023/07/26
12:47 AM

2023/08/10
02:11 PM

2023/08/10
02:11 PM

2024/01/16
10:11 PM

2024/01/16
10:13 PM
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0243331""2008027584
8""20090001927"|"200
900307 12"["200900892
54""20090130965"|"20
090139781"["20090189
807"["20090313034"|"2
0090313174""2011014
8356""4347472"|"5487
002"["5623194"|"57105
02"|"5790976"|"589234
6""6421600"["6586940"
"6618650"|"6727708"|"
7055340"|"7358701""7
B871567"|"7683570"|"76
98078"|"7761203""777
8746""7782021""7827
120"['7849944"|"79565
70""8198856"|"853116
2"["20080312782"|"200
40010358"|"200900213
85""20110089887"|"46
17506"["4800328"|"566
9470""7402978"|"7443
049"["7880337"|"79494
35").PN.

L282 1 280 NOT 281 (US-PGPUB; USPAT) |OR ON ON 2024/01/16
10:14 PM
L283 11 ("5790976" "5892346" |(US-PGPUB; USPAT) |OR ON ON 2024/01/16
"6421600" "6586940" 10:16 PM
"6618650" "6727708"
"7055340" "7358701"
"7402978" "7443049"
"7671567").pn.
L284 0 283 NOT 281 (US-PGPUB; USPAT) |OR ON ON 2024/01/16
10:16 PM
L285 11 ("7683570" "7698078" |(US-PGPUB; USPAT) |OR ON ON 2024/01/16
"7741816" "7761203" 10:17 PM
"1778746" "7782021"
"1827120" "7849944"
"7880337" "1949435"
"7956570").pn.
L286 4 285 NOT 281 (US-PGPUB; USPAT) |OR ON ON 2024/01/16
10:17 PM
L287 11 ("7683570" "7698078" |(US-PGPUB; USPAT) |OR ON ON 2024/01/16
"7741816" "7761203" 10:18 PM
"7778746" "7782021"
"7827120" "7849944"
"7880337" "7949435"
"7956570").pn.
L288 1 287 NOT 281 (US-PGPUB; USPAT) |OR ON ON 2024/01/16
10:19 PM
L289 2 ("8198856" (US-PGPUB; USPAT) |OR ON ON 2024/01/16
"8531162").pn. 10:20 PM
L290 7 ("20030152088" (US-PGPUB; USPAT) |OR ON ON 2024/01/16
"20040010358" 10:20 PM
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"20080039989"
"20080040223"
"20080162305"
"20080243331"
"20080275848").pn.

L291 0 (289 OR 290) NOT (281|(US-PGPUB; USPAT) |OR ON ON 2024/01/16
OR 288) 10:21 PM

L292 11 ("20080312782" (US-PGPUB; USPAT) |OR ON ON 2024/01/16
"20090001927" 10:22 PM
"20090021385"

"20090030712"
"20090089254"
"20090130965"
"20090139781"
"20090144622"
"20090189807"
"20090313034"
"20090313174").pn.
L293 1 292 NOT (281 OR 288) [(US-PGPUB; USPAT) |OR ON ON 2024/01/16
10:22 PM

L294 1 293 AND (US-PGPUB; USPAT) |OR ON ON 2024/01/16
"20090144622" pn. 10:24 PM

L295 0 293 AND (US-PGPUB; USPAT) |OR ON ON 2024/01/16
"20090144622" pn. 10:24 PM
AND slid$4

L296 0 293 AND (US-PGPUB; USPAT) |OR ON ON 2024/01/16
"20090144622" pn. 10:24 PM
AND finger$1

L297 1 293 AND (US-PGPUB; USPAT) |OR ON ON 2024/01/16
"20090144622" pn. 10:24 PM
AND touch

L298 1 293 AND (US-PGPUB; USPAT) |OR ON ON 2024/01/16
"20090144622" pn. 10:24 PM
AND touch$3

L299 1 293 AND (US-PGPUB; USPAT) |OR ON ON 2024/01/16
"20090144622" pn. 10:25 PM
AND touch$3 AND
charg$4

L300 2 ("20110089887" (US-PGPUB; USPAT) |OR ON ON 2024/01/16
"20110148356").pn. 10:27 PM

L301 0 300 NOT (281 OR 28 |(US-PGPUB; USPAT) |OR ON ON 2024/01/16
OR 299) 10:27 PM

L302 1 "20230352963" pn. (US-PGPUB; USPAT) |OR ON ON 2024/01/16

10:29 PM

L303 160782 (B60L2240/72 (US-PGPUB; USPAT; |OR ON ON 2024/01/16
Y02T10/72 Y02T90/167 [FPRS; EPO; JPO; 10:44 PM
B60L2260/54 IBM_TDB)

B60L2250/16).cpc,cpci,
cpca,cpoi.

L304 24500 ( (US-PGPUB; USPAT; |OR ON ON 2024/01/16
B60L2250/16).cpc,cpci, |FIT (AU, AP, AT, CA, 10:45 PM
cpca,cpoi. CH, CN, DD, DE, EA,

EP, ES, FR, GB, JP,
01/18/2024 12:38:20 AM IPR2025-00QH4pé%2 of 39
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L305

L306

L307

L308

228

12

97

304 AND (slider OR
slid$3) AND finger$1
AND charg$4

305 AND ((slider OR
slid$3) WITH amount
WITH charg$4)

305 AND ((slider OR
slid$3) WITH charg$4)

("20060089132"["20110
057613"["20110239116
""20110285345"["2012
0181984"["2012029312
2""20130041531"|"201
30110632"|"201303081
53""20140012448"|"20
140021908"["20140067
191"["20140074320"|"2
0140117946""2014023
9733""20140319232"|"
20140347018"["201403
75247""20150091507"|
"20150095115"["20150
095789"|"20150168309
""20150249484"["2015
0343916"["2016001367
8""20160018943"["201
60031333"|"201600899
97""20160099602"|"20
160114687"["20160150
068"["20160178740"|"2
0160236585""2016029
7314""20160336816"|"
20160342297"|"201700
08393"|"20170017393"|
"20170041959"["20170
067753"|"20170166072
""20170214275""2018
0141450""2018016690
7""20180241255""201
80290553"|"201900746

KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/01/16
10:46 PM

2024/01/16
10:46 PM

2024/01/16
10:47 PM

2024/01/16
10:49 PM
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38"["9871387"|"200401
65750"|"20070040911"]
"20070273760"["20080
211914""20080239079
""20150165978"["2015
0260511"["2017000152
7""20170008412"["201
70136631""201800568
01""20180137614""71
02665"|"10404089"|"10
432039"["10486549"["1
0541547""10562397"|"
10596918""201001612
17""20100201315""20
110175569"["20110302
078"["20120052923"|"2
0120091959""2012009
5617"["20120262002""
20130281155""201303
35015"|"20140055091"]
"20140081481"["20140
333128"["20150042271
""20150054455""2015
0061576"["2015006189
7""20150073642"["201
50224888"|"201502780
38""20150286880"|"20
180111492""20180215
280""9180783"["96262
58""9800082"|"981921
7""9867162"["9882416"
"9931954").PN.

L309 2

L310 1

L311 3

L312 1

308 AND ((slider OR
slid$3) WITH charg$4)

309 AND
("20110175569").pn.

("20100013436""20110
106329"["20140125279
""20140125279").PN.

311 AND ((slider OR
slid$3) AND charg$4)

(US-PGPUB; USPAT,;
FIT (AP, AT, AU, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FIT (AP, AT, AU, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT,;
FIT (AP, AT, AU, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/01/16
10:49 PM

2024/01/16
10:54 PM

2024/01/16
10:56 PM

2024/01/16
10:58 PM
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(308 NOT 309) AND
(slider OR slid$3) AND
charg$4

313 AND
"20150095115".pn.

313 AND
"20110302078" .pn.

("20060005736"["20090
222143""20030200025
""20030230443"["2004
0035617"|"2004006954
9""20040070365"|"200
40267617"|"200501545
08"["20050178632"|"20
050200463"["20050274
556"["20060061322"|"2
0060226703""2007005
2386"["20070284158"|"
20080007202"|"200800
53716"|"20080067974"|
"20080150490"["20080
179889"["20080203973
""20080218122"["2008
0297109"["2009005704
1"|"20090058371"|"200
90079384"|"200901024
33""20090121659"|"20
090140698"["20090140
700"["20090143929"|"2
0090144150"["2009014
9290""20090167254""
20090224724"|"200902
51300"|"20090302801"|
"20090313098"["20090
313103"["20090313104
""20100006356"["2010
0017249"["2010001878
5""20100019723"["201
00019734""201000262
43"]"20100049396"["20
100049610"["20100049
639"["20100049737"|"2
0100072953""2010008

(US-PGPUB; USPAT,;
FIT (AP, AT, AU, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FIT (AP, AT, AU, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT,;
FIT (AP, AT, AU, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

(US-PGPUB; USPAT)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/01/16
11:05 PM

2024/01/16
11:11 PM

2024/01/16
11:23 PM

2024/01/16
11:24 PM

L313 13
L314 1
L315 1
L316 181
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2277""20100097036"|"
20100134067"|"201001
45535""20100156355"]
"20100207588"["20100
211643""20100235006
""20100241299"["2010
0268411""2010027117
2"["20100271192"|"201
00274570""201002746
56""20100277121"|"20
100283426"["20100283
432""20100292855"|"2
0100301810""2010030
8769""20100315197"|"
20100320018"["201003
20966"["20110013322"]
"3979650"["4024448"|"4
258304"["4308492"|"43
45197"|"4347472"|"449
6896"|"4525662"|"4542
462"["4588939"["50498
02"["5150034"|"515732
1""5264776""5311973"
"5319299"|"5323737"|"
5352982"|"5412323"|"5
429524"|"5433623"|"54
55466"|"5458496"|"546
1298"|"5463303"|"5481
176"["5521443"|"55236
66"|"5539296"|"554820
0"["5556284"["5563491"
"5577920"|"5581171"]"
5583418"|"5596258"|"5
596261"|"5614808"|"56
17003"["5623194"|"562
5272"|"5627448"|"5629
606"["5635817"|"56569
16"["5661391"|"575113
5""5757595"["5816643"
"5820395"|"5847537"|"
5909100"|"5929599"|"5
936381"["5952813"|"59
82139"|"5984706"|"606
0861"["6095270""6114
834"["6123569"|"61278
00""6137262"|"614747
3""6150794"["6281660"
"6300742"|"6310464""
6334354""6380701""6
421600"|"6448740"|"66
31775"|"6650086"|"668
4156"|"6686724""6710
575""6747437"|"67948
47"]"6805090"|"683378
4""6850898""6876174"
"6879889"|"6917180"|"
6924621""6946816"|"7
091839"|"7096984"|"71
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93394"|"7201384"|"740

2978"|"7412309"|"7520

355""7605561"|"76228

97""7629772"|"762977

3"|"7671567"|"7679336"
["7688024"|"7692404"|"

7768229""7804274"|"R
E37610"|"20090313103
"|"20060005736"["2009

0222143").PN.

L317 20 316 AND ((slider OR (US-PGPUB; USPAT; |OR ON ON 2024/01/16
slid$3) WITH charg$4) [FIT (AP, AT, AU, CA, 11:24 PM

CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

L318 1 317 AND (US-PGPUB; USPAT; |OR ON ON 2024/01/16

"20090143929" pn. FIT (AP, AT, AU, CA, 11:30 PM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

L319 1 317 AND (US-PGPUB; USPAT) |OR ON ON 2024/01/16
"20090143929".pn. 11:31 PM

L320 0 319 AND 281 (US-PGPUB; USPAT) |OR ON ON 2024/01/16

11:32 PM

L321 6 ("4308493"|"5872453"|" | (US-PGPUB; USPAT) |OR ON ON 2024/01/16
5939864"|"6011380"["6 11:39 PM
188202"|"6904342").PN

L322 0 321 AND slid$4 AND (US-PGPUB; USPAT) |OR ON ON 2024/01/16
charg$3 11:39 PM

L323 554814 22 OR 303 (US-PGPUB; USPAT; |OR ON ON 2024/01/16

FIT (AU, AP, AT, CA, 11:43 PM
CH, CN, DD, DE, EA,

EP, ES, FR, GB, JP,

KR, OA, RU, SU, WO);

FPRS; EPO; JPO;

IBM_TDB)

L324 17803 323 AND (slider OR (US-PGPUB; USPAT; |OR ON ON 2024/01/16

slid$3) AND charg$4 FIT (AP, AT, AU, CA, 11:44 PM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)

L325 252 307 OR 308 OR 309 (US-PGPUB; USPAT; |OR ON ON 2024/01/16
OR3100R3110R FIT (AP, AT, AU, CA, 11:45 PM
3120R 313 0R 314 CH, CN, DD, DE, EA,

OR 321 EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)
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L326 14 325 AND ( (slider OR (US-PGPUB; USPAT; |OR ON ON 2024/01/16
slid$3) WITH charg$4 ) [FIT (AP, AT, AU, CA, 11:47 PM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)
L327 61 (("AMBROZIAK™) (US-PGPUB; USPAT; |OR ON ON 2024/01/17
near3 ("Jeffrey")) OR USOCR; EPO; JPO; 12:02 AM
(("FINCHAM") near3 DERWENT)
("Carson")).INV.
L328 13 327 AND ( (slider OR (US-PGPUB; USPAT; |OR ON ON 2024/01/17
slid$3) WITH charg$4 ) |FIT (AP, AT, AU, CA, 12:02 AM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)
L329 1 "20230352963" pn. (US-PGPUB; USPAT; |OR ON ON 2024/01/17
FIT (AU, AP, AT, CA, 11:11 PM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)
L330 1 "20090313174" pn. (US-PGPUB; USPAT; |OR ON ON 2024/01/17
FIT (AP, AT, AU, CA, 11:51 PM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
IBM_TDB)
L331 15 ("5790976" (US-PGPUB; USPAT; |OR ON ON 2024/01/17
"20090139781" FIT (AP, AT, AU, CA, 11:54 PM
2008/0039989 CH, CN, DD, DE, EA,
"20090189807" EP, ES, FR, GB, JP,
"20090313174" KR, OA, RU, SU, WO);
"20090139781" FPRS; EPO; JPO;
"5669470" IBM_TDB)
"20090130965"
"7402978").pn.
L332 7 ("5790976" (US-PGPUB; USPAT) |OR ON ON 2024/01/17
"20090139781" 11:55 PM
2008/0039989
"20090189807"
"20090313174"
"20090139781"
"5669470"
"20090130965"
"7402978").pn.
L333 1 ("20080039989").pn. (US-PGPUB; USPAT) |OR ON ON 2024/01/18
12:00 AM
L334 1 "20160236585" pn. (US-PGPUB; USPAT) |OR ON ON 2024/01/18
12:17 AM
L335 1 "20150095115" pn. (US-PGPUB; USPAT) |OR ON ON 2024/01/18
01/18/2024 12:38:20 AM IPR2025-00QH4pé%8 of 39

Workspace: 18340781

Tesla EX1002 Page 360




| | | | 12:22 AM

PE2E SEARCH - Search History (Interference)

There are no Interference searches to show.

01/18/2024 12:38:20 AM IPR2025-00QH4pé%9 of 39
Workspace: 18340761 Tesla EX1002 Page 361



Raceipt date: 08/04/2023

Doc code: IDS PTO/SB/08a (02-18)

e . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 18340781
Filing Date 2023-06-23
INFORMATION DISCLOSURE First Named Inventor | Jeffrey R. Ambroziak
STATEMENT BY APPLICANT | ——— o
( Not for submission under 37 CFR 1.99)
Examiner Name TBD
Attorney Docket Number CF01-001-02-07
U.S.PATENTS
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
o Patent Number Issue Date : Relevant Passages or Relevant
Initial No Code!? of cited Document .
Figures Appear
1 4347472 1982-08-31 LEMELSON JEROME H
2 4617506 1986-10-14 BOGIE JONR
3 4800328 1989-01-24 BOLGER JOHN G
4 5487002 1996-01-23 DILLER ROBERT W
5 5623194 1997-04-22 BOLL WOLF
6 5669470 1997-09-23 ROSS HOWARD R
7 5686812 1997-11-11 HOTTA YOSHIHIKO
8 5710502 1998-01-20 POUMEY MICHEL
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /I.N.B/
EFS Wb 21.18 IPR2025-00152

Tesla EX1002 Page 362



Raceipt date: 08/04/2023

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 18340781
Filing Date 2023-06-23
First Named Inventor | Jeffrey R. Ambroziak
Art Unit 3649
Examiner Name TBD

Attorney Docket Number CF01-001-02-07

9 5790976 1998-08-04 BOLL WOLF

10 5892346 1999-04-06 MOROTO SHUZO

" 6421600 2002-07-16 ROSS HOWARD R

12 6586940 2003-07-01 ASAKURA KAORU

13 6618650 2003-09-09 NAKAI TOMOAKI

14 6727708 2004-04-27 DOUGHERTY THOMAS J
15 7055340 2006-06-06 UMEBAYASHI MAKOTO
16 7358701 2008-04-15 FIELD ROBERT B

17 7402978 2008-07-22 PRYOR BRYAN K

18 7443049 2008-10-28 JONES JAMES L

19 7671567 2010-03-02 EBERHARD MARTIN FOREST

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /I.N.B/

EFS Web 2.1.18

IPR2025-00152

Tesla EX1002 Page 363




Raceipt date: 08/04/2023

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

18340781

Filing Date

2023-06-23

First Named Inventor

Jeffrey R. Ambroziak

Art Unit

3649

Examiner Name

TBD

Attorney Docket Number

CF01-001-02-07

20 7683570 2010-03-23 KRAUER JEAN-PIERRE
21 7698078 2010-04-13 KELTY KURT

22 7741816 2010-06-22 KELTY KURT RUSSELL
23 7761203 2010-07-20 YAMADA KAZUNAO

24 7778746 2010-08-17 MCLEOD PAUL W

25 7782021 2010-08-24 KELTY KURT RUSSELL
26 7827120 2010-11-02 EVANS SCOTT A

27 7849944 2010-12-14 DEVAULT ROBERT C
28 7880337 2011-02-01 FARKAS LASZLO

29 7949435 2011-05-24 POLLACK SETH B

30 7956570 2011-06-07 LOWENTHAL RICHARD

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /I.N.RB/

EFS Web 2.1.18

IPR2025-00152

Tesla EX1002 Page 364




Raceipt date:

08/04/2023

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

18340781

Filing Date

2023-06-23

First Named Inventor

Jeffrey R. Ambroziak

Art Unit

3649

Examiner Name

TBD

Attorney Docket Number

CF01-001-02-07

31

8198856

2012-06-12

KOIDE KEISUKE

32

8531162

2013-09-10

HAFNER JAMES LEE

If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
ik Cite No : Relevant Passages or Relevant
Initial Number Code?| Date of cited Document .
Figures Appear

1 20030152088 2003-08-14 KOMINAMI YUKIO

2 20040010358 2004-01-15 OESTERLING CHRISTOPHER L

3 20080039989 2008-02-14 POLLACK SETH B

4 20080040223 2008-02-14 BRIDGES SETH W

5 20080162305 2008-07-03 ROUSSO ARMAND

6 20080243331 2008-10-02 KATO KAZUYA

7 20080275848 2008-11-06 ALLEN MARK G

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /I.N.B/

IPR2025-00152

Tesla EX1002 Page 365




Raceipt date: 08/04/2023

Application Number 18340781
Filing Date 2023-06-23
INFORMATION DISCLOSURE First Named Inventor | Jeffrey R. Ambroziak
STATEMENT BY APPLICANT | ——— oo
( Not for submission under 37 CFR 1.99)
Examiner Name TBD
Attorney Docket Number CF01-001-02-07
8 20080312782 2008-12-18 BERDICHEVSKY GENE
STAMOS EUTHEMIOS
9 20090001927 2009-01-01 NICHOLAS
10 20090021385 2009-01-22 KELTY KURT
11 20090030712 2009-01-29 BOGOLEA BRADLEY D
12 20090089254 2009-04-02 VON KAENEL TIM A
GALVEZ-RAMOS ANTONIO
13 20090130965 2009-05-21 MARTIN
14 20090139781 2009-06-04 STRAUBEL JEFFREY BRIAN
15 20090144622 2009-06-04 EVANS DAVID K
16 20090189807 2009-07-30 SCALISI JOSEPH F
17 20090313034 2009-12-17 FERRO ERICA HAEFNER
18 20090313174 2009-12-17 HAFNER JAMES LEE

ALL REFERENCES CONSIDERED EXCEFT WHERE LINED THRQUGH. /I.N.B/

EFS Web 2.1.18 IPR2025-00152
Tesla EX1002 Page 366



Raceipt date:

08/04/2023

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

18340781

Filing Date

2023-06-23

First Named Inventor

Jeffr

ey R. Ambroziak

Art Unit

3649

Examiner Name

TBD

Attorney Docket Number

CF01-001-02-07

19

20110089887

2011-04-21

WARD THOMAS A

20

20110148356

2011-06-23

LOWENTHAL RICHARD

If you wish to add additional U.S. Published Application citation information please click the Add button.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /I.N.B/

IPR2025-00152
Tesla EX1002 Page 367

FOREIGN PATENT DOCUMENTS
Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Codez2j Code? Date P Passages or Relevant
Document .
Figures Appear
1 2003294463A JP 2003-10-15 NISSAN MOTOR
2 2006112932A JP 2006-04-27 FUJI HEAVY IND LTD D
3 2006298262A JP 2006-11-02 TOYOTA MOTOR CORP
4 H1055496A JP 1998-02-24 HITACHI LTD
5 H10170293A JP 1998-06-26 NISSAN MOTOR
6 2004109889 WO 2004-12-16 FUJITSU LTD
MATSUSHITA
7 2008059846A1 WO 2008-05-22 ELECTRIC IND CO LTD
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add




Raceipt date:

08/04/2023

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 18340781

Filing Date 2023-06-23

First Named Inventor | Jeffrey R. Ambroziak

Art Unit 3649

Examiner Name TBD

Attorney Docket Number CF01-001-02-07

pps.

NON-PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . . :
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), K
Initials No . : .

publisher, city and/or country where published.

1 Notice of Allowance for Application No. 117/012,325 (Attorney Docket No. CF01-001-02-02) dated March 12, 2021; 12 []
pps.

5 Notice of Allowance or Application No. 15/848,017 (Attorney Docket No. CF01-001-02-01) dated September 21, 2020; u
16 pps.
Defendant Disclosure of Preliminary Proposed Claim Term Constructions (Charge Fusion Technologies, LLC v. Tesla,

3 Inc., W.D.TX, 6:21-cv-01078-ADA) of U.S. Patents 9,853,488 / 10,819,135/ 10,998,753 for Application Nos. N
12/502,041 / 15/848,017 / 17/012,325 (Attorney Docket Nos. CF01-001-02 / CF01-001-02-01 / CF01-001-02-02) dated
April 29, 2022; 9 pps.
Defendant Motion to Dismiss (Charge Fusion Technologies, LLC v. Tesla, Inc., W.D.TX, 6:21-cv-01078-ADA) of U.S.

4 Patents 9,853,488 / 10,819,135/ 10,998,753 for Application Nos. 12/502,041 / 15/848,017 / 17/012,325 (Attorney []
Docket Nos. CF01-001-02 / CF01-001-02-01 / CF01-001-02-02) dated January 7, 2022; 18 pps.
Defendant Preliminary Invaldity Contentions (Charge Fusion Technologies, LLC v. Tesla, Inc., W.D.TX, 6:21-cv-01078-

5 ADA) of U.S. Patents 9,853,488 / 10,819,135 / 10,998,753 for Application Nos. 12/502,041 / 15/848,017 / 17/012,325 | [ ]
(Attorney Docket Nos. CF01-001-02 / CF01-001-02-01 / CF01-001-02-02) dated April 1, 2022; 51 pps.

6 Final Office Action for Application No. 117/012,325 (Attorney Docket No. CF01-001-02-02) dated February 12, 2021; D
16 pps.

7 Final Office Action for Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 3, 2014; 21 pps.| [ ]

8 Final Office Action for Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated March 29, 2012; 9 pps. D

9 First Office Action for Application No. 117/012,325 (Attorney Docket No. CF01-001-02-02) dated December 2, 2020; 2 u
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11 Inter Partes Review Notice of filing date accorded, Inter Partes Review of U.S. Patent 10,819,135 for Application No.
15/848,017 (Attorney Docket No. CF01-001-02-01) dated November 17, 2022; IPR2023-00063; 5 pps.
12 Inter Partes Review Notice of filing date accorded, Inter Partes Review of U.S. Patent 10,998,753 for Application No.
17/012,325 (Attorney Docket No. CF01-001-02-02) dated August 4, 2022; IPR 2022-01217; 5 pps.
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15 Inter Partes Review Petition of U.S. Patent 10,819,135 for Application No. 15/848,017 (Attorney Docket No.
CF01-001-02-01) dated October 21, 2022; IPR2023-00063; 232 pps.
16 Inter Partes Review Petition of U.S. Patent 10,998,753 for Application No. 17/012,325 (Attorney Docket No.
CF01-001-02-02) dated July 22, 2022; IPR 2022-01217; 594 pps.
17 Inter Partes Review Petition of U.S. Patent 9,853,488 for Application No. 12/502,041 (Attorney Docket No.
CF01-001-02) dated February 25, 2022; IPR PR2022-00519; 1719 pps.
18 Inter Partes Review Petition of U.S. Patent 9,853,488 for Application No. 12/502,041 (Attorney Docket No.
CF01-001-02) dated October 21, 2022; IPR2023-00062; 333 pps.
19 Inter Partes Review Preliminary Patent Owner's Response of U.S. Patent 9,853,488 for Application No. 12/502,041
(Attorney Docket No. CF01-001-02) dated June 17, 2022; IPR PR2022-00519; 1690 pps.
Inter Partes Review Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 10,998,753 for
20 Application No. 17/012,325 (Attorney Docket No. CF01-001-02-02) dated November 4, 2022; IPR 2022-01217; 121
pps.
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21

Inter Partes Review: Decision Granting Institution of Inter Partes Review for U.S. Patent 10,998,753 for Application No.
17/012,325 (Attorney Docket No. CF01-001-02-02) dated February 01, 2023; IPR 2022-01217; 27 pps.

22

Inter Partes Review: Patent Owner's Objections to Evidence for U.S. Patent 10,998,753 for Application No. 17/012,325
(Attorney Docket No. CF01-001-02-02) dated February 09, 2023; IPR 2022-01217; 7 pps.

23

Inter Partes Review: Patent Owner's Sur-Reply, Inter Partes Review of U.S. Patent 10,998,753 for Application No.
17/012,325 (Attorney Docket No. CF01-001-02-02) dated December 16, 2022; IPR 2022-01217; 12 pps.

24

Inter Partes Review: Petitioner's Reply to Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent
10,998,753 for Application No. 17/012,325 (Attorney Docket No. CF01-001-02-02) dated December 09, 2022; IPR
2022-01217; 15 pps.

25

Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 10,819,135 for
Application No. 15/848,017 (Attorney Docket No. CF01-001-02-01) dated February 17, 2023; IPR2023-00063; 439
pps.

26

Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for
Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps
(Part 01).

27

Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for
Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps
(Part 02a).

28

Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for
Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps
(Part 02b).

29

Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for
Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps
(Part 02c¢).

30

Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for
Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps
(Part 02d).

31

Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for
Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps
(Part 03a).
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STATEMENT BY APPLICANT  ———— e
( Not for submission under 37 CFR 1.99)
Examiner Name TBD
Attorney Docket Number CF01-001-02-07
Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for
32 Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps
(Part 03b).
Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for
33 Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps
(Part 03c).
Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for
34 Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps
(Part 03d).
Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for
35 Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps
(Part 04).
Litigation Report (Charge Fusion Technologies, LLC v. Tesla, Inc., W.D.TX, 6:21-cv-01078-ADA) of U.S. Patents
36 9,853,488/ 10,819,135/ 10,998,753 for Application Nos. 12/502,041 / 15/848,017 / 17/012,325 (Attorney Docket Nos.
CF01-001-02 / CF01-001-02-01 / CF01-001-02-02) dated May 12, 2022; 1 pp.
37 Notice of Allowance dated 01/05/2023 for US App. No. 17829408 (Attorney Docket No. CF01-001-02-05) (pages 1-13)
38 Notice of Allowance dated 09/14/2022 for US App. No. 17829408(Attorney Docket No. CF01-001-02-05) (pages1-15)
39 Notice of Allowance dated 09/28/2022 for US App. No. 17829412 (pages 1-17)
40 Notice of Allowance dated 12/18/2022 for US App. No. 17829412 (Attorney Docket No. CF01-001-02-06) (pages 1-13)
41 Notice of Allowance dated 12/19/2022 for US App. No. 17829408 (Attorney Docket No. CF01-001-02-05) (pages 1-13)
42 Notice of Allowance for Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated October 30, 2017; 7 pps

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /I.N.

EFS Web 2.1.18
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Raceipt date: 08/04/2023

Application Number 18340781

Filing Date 2023-06-23

INFORMATION DISCLOSURE

First Named Inventor | Jeffrey R. Ambroziak

STATEMENT BY APPLICANT

. Art Unit 3649
( Not for submission under 37 CFR 1.99)

Examiner Name TBD

Attorney Docket Number CF01-001-02-07

43 Office Action (Final Rejection) dated 04/06/2023 for US App. No. 17826229 (pages 1-20) D
44 Office Action (Non-Final Rejection) dated 07/31/2023 for US App. No. 17826229 (pages 1-17) D
45 Office Action (Non-Final Rejection) dated 09/21/2022 for US App. No. 17826229 (pages 1-17) D
46 Office Action (Non-Final Rejection) dated 09/26/2022 for US App. No. 17306776 (pages 1-20) D
47 if?g;a Action (Notice of Allowance and Fees Due (PTOL-85)) dated 03/09/2023 for US App. No. 17306776 (pages D
48 Office Action dated 09/21/2022 for US App. No. 17826229 (pages 1-18) []
49 Office Action dated August 3, 2022 for US App. No. 17/826,229 (pages 1-4) D
50 Office Action dated August 4, 2022 for US App. No. 17/829,408 (pages 1-4) D

If you wish to add additional non-patent literature document citation information please click the Add button
EXAMINER SIGNATURE
Examiner Signature | /IGOR W BORISSOV/ {01/16/2024) Date Considered |a1/16/2024

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Inciude copy of this form with next communication to applicant.

" See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.

ALL BEFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /I.N.B/
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Raceipt date: 08/04/2023

Application Number 18340781

Filing Date 2023-06-23

INFORMATION DISCLOSURE

First Named Inventor | Jeffrey R. Ambroziak

STATEMENT BY APPLICANT

. Art Unit 3649
( Not for submission under 37 CFR 1.99)

Examiner Name TBD

Attorney Docket Number CF01-001-02-07

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[ | from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonabile inquiry, no item of information contained in the information disclosure statement was known to

[ 1 any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[[] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Carson C.K. Fincham, Reg. No. 54,096/ Date (YYYY-MM-DD) 2023-08-04

Name/Print Carson C.K. Fincham Registration Number 54096

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18 IPR2025'001 52
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Raceipt date: 08/04/2023

Privacy Act Statement

1.

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of faw or regulation.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with the applicable fee(s), by mail or fax, or via EFS-Web or Patent Center.
By mail, send to: Mail Stop ISSUE FEE By fax. send to: (571)273-2885
Commniissioner tor Patents
PO Box 1450
Alexandria, VA 22313-1450
‘This form shoufd beused for transmitting theISSUE FEE and PUBLICATION FEE (ifrequired). Blocks 1 through 5 should becompleted where appropriate.
All farther correspondence will be mailed to the current correspo ress as indicated unless correctad below or directed otherwise in Block 1, by (2} specifying a new
cotrespondence address; and/or (b)indicating aseparate “ FEE ADDRESS” tor naintenance fe potifications. Because electvonic patest issuance may oceur shortly afier
isswe {ee payment, any desired continuing application should preferably be filed prior to payment of this issue fee tn order notte jeopardize copendency.
CURRENT CORRESPONDENCE ADDRESS (Note: Use Bleck 1 ©ov any change of address) Note: A certificate of nutling can only be used Br domestic nailings of the
Fee(s) Transmittal. This certificate cannot be used Hir any other sccompanying

RowanTree Law G!"Qup? PLLC papess. Each additional paper, such as an assignment or frmal drawing, nust

have its own certificate of muiling or transmission.

INSTRUCTIONS:

80 Grove Street - Suite 205 e e
. . - Certificate of Mailing or Transmission
Rfdgefie!d, CT {)68{7 { hercby centify that this Fee(s) Transmittal is being oepomted with the United
States Postal Service with sufficient postage v first class mail in an envelope

to the Mail Stop ISSUE FEE addiess abo
da EFS-Web or Patent Center, on the date bel

, of being transmitted fo the

Limor N. Bredmehi {Typed or printed nanw)
Limor N. Bredmehl/ {Signature)
41712024 (Date}
APPLICATION NO FLING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO CONFIRMATION NO
18/340,781 03672312023 Jeffrey R, Ambroziak CFO1-001-02-07 8229

IF IMVENTION:

RPTTN VPR Ty STATUY 3 TCATION TR DUR | PRV, DATH [RUE PO i SP SATE DUR
nonprovisional SMALL $480 $C.00 50.00 $480 04/2412024
TRAMIIIR ART UNLT CL AR SUBCL AR

BORISSOV, iGOR N 3649 705-007360

1. Change of correspondence address or indication of“Fes 2. For printing on the patentfont page, list
s (37 OF 2 ; N . » T A CD e i ~
Address” (37 CFR 1.363) (1) The names of up to 3 repistered patent attorneys or 1. RowanTree Law Group PLLC
i:} Change of comespondence address {(or Changs of agents OR, allten.lativ ely, ) ;
Cormespondence Address Him PTH/SB/122) attached. (2) The nane of 2 single Rom (having as s member » 2. Carson C. K Fincham
registered attorney ov agent) and the names ofup 16 2 U
E:} Foo Address” indication (or “Fee Address” Indication Jorm registered patent afiornevs or agents. Ifno name is

PTO/ATA/4T 0ot PTO/SB/47; Rev (3-03 or more recent) fisted, no name will be printe
atiached. Useof a memer Numbes is required,
3. ASSIGNEE NAME AND RESIDENCE DATA TO RE PRINTED ON THE PATENT (print or type}

PLEASE NOTE: Usless ap assignee isidentified below, no assignes data will appear on the patent. an assignes is jdentifie d below, the document suist have been
previcusly recordsd, or fited forvecordation, as set forth tn 37 CFR 3.11 and 37 CFR 3.81(a). Completion ofthis o is NOT a substitute for iling an assignment.
{AIMNAME OF ASSIGNEE {B) RESIDENCE: (CITY and 8TATE or COUNTRY)

Charge Fusion Tachnologies, LLC Ridgefield, CT

¢ assignee catepory or categories (willnot be printed outhe pateat): {:} Tndividual E:} Corpotation or ofher private group entity [:} Government

Please check the approprial
4a. Fees Submitted: Issue Fee Publicationfes (ifrequired)

siowsly paid fee shown above):

oy
Swi Enclosed cheok i:} Non-slectronic paywent by credit card (Attach Hraa PTO-2038)

4. Method of Payment (Please first reapply any p
Electronic Payuent via Patent Center oy EFS-Web

. . . . - L . ) =0

The Director is hereby authorized fo charge the required fe(s), any deficiency, or credit any overpayient to Deposit Account No, &

37

5. Change of Entity Status {fomstaius indicated above)

{:] Applicani certifying micro entity status. See 37 CTR 1.29. NOTE: Absent avalid Certification ofMicro Entity Status {see s PTO/SB/15A and 15B), issue fe
payment in the wicro entity amount will not be accepted at the risk ofapplication abandonwent.

E:} Applicant asserting smull entity status. See 37 CFR 1.27. NOTE: I the application was previously under micrs entity status, checking this box will be taken as
anotification ofloss ofentitlement to micro entity status.

E:} Applicant changing to regular undiscounted £e status. NOTE: Checking this box will be taken as a notification ofloss ofentitlenent to small or micro sntity
status, as applicable.

NOTE: This form must be signed tn accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirenents and cettifications.

Authonzed Signature  [Carson C. K. Fincham, Reg #54008/ Date Aprif 17, 2024
Typed or printed nan®  (Cgrs C K. Fincham Registration No. 54005

RTLG/PTOL-85 Part B (03-23) U8, Patent and Tradenark Clice; US. DEPARIMENT OF COMMERCE
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and MPEP 508), a Filing Receipt (37 CFR 1.54) will be issued in due course and the data shown on this Acknowledgement
Receipt will astablish the filing date of the applicadion

National Stage of an inlernational Application under 35 U.S.C. 371

§ a Hmely submission 1o entar the national 5 Age of an international application s compliant with the conditions of 35 U.8.C.
71 and other applicable rmb..w‘mnis a Form POTDOEGANE indicating acceplancs of the application as a national stage

submission under 35 ULS.0. 371 will be ssuad in addition {o the Filing Receipl, in due course.

Neow Internationsal A;};}iémi%un Fllod with the USPTO as a Recsiving Office

& new international a being Hed and the inlsmational application includas the necessary components for an
infernational Bing date (see ! CT Article 11 and MPEP 1510), a Notification of -he Infernational Application Number and of the

internationat Filing Dadg (Form POT/ROM0E) will be issusd in due courss riptions concarmning national security,
and tha date shown on this Acknowledgemant i-\ecezpi will satablish the | “ﬁar" E;C 1al f;h"g date of the application.
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This Acknowledgemend Recsipt evidences raceint on the noted date by the USPTO of the indicated documents, characterizad
iy the appicant, and including pagse counts, where app b serves as evidencs of receipt similar to a Post Card, as
described in MPER 503

Now ﬁpg}iﬁcaiians Under 38 LE.G. 11

& new applicad g Hled and the application inciudes tha necessary components for filing date (see 37 CFR 1.53{b-(d
ard MPER 508}, a F;E; F‘ reelpt {37 GFR 1.54) wilt ba issued In dus cowrss and the dale shown on this Acknowledgement
Raceint will establish the filing dads of the application

7

National Stage of an International Application under 38 UE.C. 371

H g Hmely submission o enter the natienal stage of an inlernational ap&i cation is fv)mp fant with the conditions of 35 .80
371 and othar applicable requirements a Formn POT/DO/EDR0S indicat ¢ of tha application as a national stage
submission under 35 1L.5.C. 371 will be issuad in :

addiion o the F

New International Application Flled with the USPTO as 2 Recsiving Offics

i g new intemalional ao{- Hoation is baing fled and the nternational application includes the ng ary componanis for an

international filing date (see PUT Article 1 1 g M“F“ 1810}, & Notifization of the International Application Number and of the

international Fi!irm Eai‘.‘ orm POT/ROGMES) will be issusd in dus course, sublact {o prasceriptions congering nalional segurity,
of

and the date shown on this Acknowledgement Receipl will esiablish the iternational filing dale of the applivation.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
18/340,781 05/21/2024 11990788 CF01-001-02-07 8229
89411 7590 05/01/2024

RowanTree Law Group, PLLC
90 Grove Street

Suite 205

Ridgefield, CT 06877

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Center (https://
patentcenter.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

IR103 (Rev. 10/09)

IPR2025-00152
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INVENTORC(S) (Please see PATENT CENTER site https:/patentcenter.uspto.gov for additional inventors):

Mr. Jeffrey R. Ambroziak, Guilford, CT;
Mr.Carson C.K. Fincham, Ridgefield, CT;

APPLICANT(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional applicants):

Charge Fusion Technologies, LLC, Ridgefield, CT;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
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c¢PAIR @rowantreclaw.com
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https://www.uspto.gov/electronicgrants
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